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PREFACE. 


£ had been watching with much interest the astonishing 
rapidity of increase in the import and use of the l^uropean boot sugar 
in the- United ^Provinces of Agra and Out.Hi since 1805. Success!ve 
tails in the m vrket price of the foreign refined sugar led to a. gradual, 
but, in the ei’-J ix very niai'lied, dccrt/isc in the price, of" native sugars, 
av\d suuii, began to ear if Kit the nativt; sugar-refining industry 
was certain t'r be in most imnunetit dangor wit hin the near future. 
Xu, the f-K»rt space naf t wo ye . s' the *l>eef sugar re]>lneed the Indian 
/.fraud ynd. r/u'ta in tilts , ad tod. is shop to the extent of at least, 50 per 
c T nt. The druggist prepared his elect,'varies and the purveyor his 
jams ami prege/yes largely iv'u.h Inset sugar, and even the poorest 
opium smOkor ol Luektunv could afford to indulge in the* luxury of 
sweetenings his tea'with the brilliaut foreign stuff—a pleasure he had 
never .dreamt, of before. During my official fours in 1 807 in the sugar - 
jtrodueiiig tracts 1 made occasional enquiries into ti e condition of the 
refining t,ratle, and d is?:ov<frcd that, the profits had been deeliningto such 

* • <r> 

a serious ext ciu*» that in plaees t he sugar refiners were preparing to 
close t^icir factories. • 

In March l hi> 8 a strong representation was made to the Govern¬ 
ment. of these .Provinces by the Upper India Chamber of Commerce, 
compk lumg of the oceline in the nat ive sugar trade ami uro-jm' on 
C<*v eminent, the necessity of imposing countervailing duties on all 
bounty-fed sugar t hat might come into India. This led to a general 
ofUeial enquiry .through the A gricultural Department, in which J had 
to take a considerable share. 

Wlule conducting the enquiry above referred to, it occurred to me 
that, in order to solve any difficulties that- might arise in future with 
leg.ud to the determination of measures for prolonging the life of the 
nati\< jndusti y in the event of the desired legislation failing to secure 
that end, it was necessary to have at, hand as complete a record 
as possible of the details of the cultivation of sugarcane and manu¬ 
facture of sugars. i therefore began collecting the information 
neccssai y foi t.be com j ulation of such a tvoi ire I, and spenf the great.cr 


the ^cane-crushing and sugar-refining season 


of [ 808-00 in 


part of 
carrying out In- enquiry. 

J. must acknowledge the kindness of successive J dreetors of this 
Xdepartment which has secured me the timii for prosecuting these 
enquiries. 

- S. M. If ADI,' 

, Lcital Itc cords and Af/n., 
U. J*. oj Ayru and Ond/t. 


Cawnpouk 
The 10 th Nov 
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SUGAR INDUSTRY 

<.]; tii p» 

UNITED PROVIN/CE'S OF'ACRA AND OUDH. 

« 

I 

ClixU’TElM. 

I Vl'KOlllilTOli 

< » i V 

Src.Anc.yki;, Aarchurmn o/Jiciiiarym, is m well-known suoehariforous peren¬ 
nial plant of the grass family belonging t;t» the gin us Saeehanun, and seems to 
have been known in India from time immemorial. The Sanskrit word for sugar- 
cane is ik.\hu r of wJticli the 11tnth terms ikh, uk/t, and uukh now iji use are 
corruptions. • - . 

According to tlm Hindu mythology tbe plant was originally created by tho 
renowned hermit l'< stint Mt/ru to take the place of heavenly sweetmeats in tho 
temporary paradise orgu.niy.ed by him for (lie sake of Raja 1'r is hank ha-, whose 
desire to he translated«to heaven was not accomplished owing to a refusal on tho 
part of lmlra, the monarch of the ochcstial regions, to admit him before death. 
A reconciliation between the two 11 a jus having been eventually brought about, 
the temporary parodist; was demolished and till its luxuries destroyed, except a 
few, ini hiding sugarcane, which was thrown down to the land of mortals to afford 
a permanent memorial of Vi shea Mitru's miraculous deeds. fSinee then the cuue 
is supposed to have* bi^.n cultivated, on the earth. The history of sugarcane 
cultivation is quite ohseurc ; but wo find the pj.unt mentioned in the Athena 
1 Yah/, one of tho oldest and most sacred hooks of the Hindus, from which we 
quote the following text. : — 

qfrcqT TjfirTcI I 

ti'sh mit^FiiTTs-Tiyn zi'sn to: n 

M 

“ 1 have surrounded thee with a clinging sugarcane to remove aversion, so 
that thou shalt, not he averse to ’me.” (Sacra/ Hooks of the East, Volume-TT 
Translated by Jilooinfield .Jr 

Thus there i.* little doubt, us to the existence of the plant in tins country in 
pro-historic times. 

Our (cane fuiee boiled to a solid consistency) was ulso‘known to tho ancient 
inhabitants of India, us the existence of the term pul .ifi the Sanskrit language 
indicates. 


I 
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Tradition says tlmt Alexander the Great took a great fancy to sugaroano 
whilo in the Punjab, and carried it with him when returning home, and that it 
was through this agency that the plant travelled westward. 

Among the foreign ancient writers Strabo has alluded to an* Indian reed 
yielding honey, while Pio'scarides Jias actuulfy given the ndtaio saccharum to*a 
kind of honey; obtained from roods ^n India. Both, he and V’liny describe f this 
product as being white and brittle’ and of a .salt-like consistence. The Greeks * 
and Romans obtained it in small quantities \»iul at groat cost from India for 
mcdieinal use, and tbrrned it “ Indian 

Tho ftict that the terms for sugar in the various •modern languages are, 
closely allied to the Sanskrit term shark^rd, is inmost jlositiye evidence of* tho 
article being of Indian origin. 

Tho popular .notion that the candied rugur, misri, wa*s iiViported originally to 
India from Mittr (Egypt) does'not apjfoar to be well foun\led, as the Sanskrit word 
minriti meaning “ sweetened ” suggests the idea that tVie.urt of refining, of which 
‘tho Arabq aro supposed to be the inventors, also originated with the Sanskrit- 
speaking people. . Tin? Arabic term (fund (loaf sugar) is probably a corruption 
of tho Hindi “ khdnd” 

Among Muhammadan writers Ibn-i-Batutu, who travelled in different parts 
of India towards tho close of tho l3tb century, alludes frequently in his <S \afar- 
ndimah to the cultivation of sugarcane in various places; but gives no details, 
lie also speaks in eulogistic terms of *thci magnificent puundd cane of tho 
Malabar Count , “ the like of which is not found anywhere in India/’ 

Tho author of the Mukhzun-nl-Adri;/)/a , who is an authority on medicinal 
plants, divides Indian sugarcane besides paundd into two kinds, (1) the whitish 
and (2) tho red, each having “ several sub-varieties.” He says the best white 
canes are found in Bardwau and Mursliidabad, also iii l’atna, Gorakhpur, and 
Oudh ; and tho best red canes in Rajmahal, Agra, &e. He gives the following 
list of the various forms of sugar which were manufactured in India during the 
Muhammadan period of the Indian history :— 

(1) Qund-i-si>/dh -—The solid product obtained by boiling the cane juice. 

• " 

(2) Shal'ur-i-uhmur or nhukar-i-tari —Tho product obtained by boiling tho 

juice longor than in tho case of (1) anil reducing the boilod muss 
when cooling to a line powder. «* 

(3) Shakar-i-safid —-Tho sugar obtained s by refining the raw materials. 

(4) Nahdt-i-mj'cd —The product obtained by refining nhakar-i-safed with 

milk or egg albumen. 

(5) Shakar-i-ftulaimdni —Obtained by subjecting produet (4) to a further 

process of refining. 

(C) Qand —Obtained} by boiling (0) with water and ullowing the syrup to 
solidify in conical moulds. 


3 


United Provinces of Agra and Ondh. 

(7) Iblvj or qand-i-mnkarrar —Obtained by reboiling qand and cooling the 

syrup in oblong moulds. 

(8) Nnbdf-i-sanjnri —The product obtained by refining qnud-i-tnuknrrar. 
(p) Shnkar-i-taba rzrtd —Obtained by boiling quint with one-tenth its weight 

of milk till it solidifies. 

* J ' 

(10) Fdiiiz of “ dropsy”' made with foiling syrup prepared by heating 
. • product pi) with milk unci water, and removing the scum as it rises. 

Some of tjvcsfc products art? not manufactured now* others go under different 
najnes. 


’Jihe earliest ami a^ury vuiuuoic^pupor i routing m i no sugarcane ol a very 
important part, of ^ljose fVovipv 8 - r/~..t,he ltenares .Division, was that published 
by the.Eusf India Company in .It, ^s mei/tionod on page l(i() of Volume VI, 

Part IT A, of thq* Dir A ouarq of Finn om its Product*. , 

t?ovoral other papers jhf an Instructive Viature haw been written from time 
to time by different writers sjnoe then, but, so far, no attempt, seems to have been 
made to make a 'fairly copiplcte survey of the sugar industry of the United 
Provinces.. The object of ffhis INI annul is to place before! the public a briqf account 
of the different, fornix of cane gr«fwn in these I > roviiu!es, t,lie methods of their cul¬ 
tivation. and the manufacture of the various forms of the raw and refined 


CHAPTER II. 

Tim Packs ok Siuiahcaxr. 

A.— Their classification. 

Thk races of cane grovyi in the U nited Provinces may he classified arbitra¬ 
rily, with reference specially to their agricultural characters and properties, under 
three broad division viz., (1) ukh, (2) <,ann<l, and (2) puuudd. 

(I) The ukh races. — These, are the most, numerous and most extensively 
cultivated of all races ; t.h'ey are grown almost entirely for the production 
of sugar and ure little used for chewing, and then only among the lower classes 
of people. The majority of these races have a fairly hard pith and a hard 
skin, are small or medium-sized and thin. Their leaves are narrow and small, 
and the acFyil roots are often found only on a few of the lower joints. The 
iuternodes are mostly small ; many of them have a cavity in the pith when 
mature, and in some of thorn tho fibro-vuseular bundles within th*' cavity 
ure very prominently developed.* The fibre-vascular filaments found wjfchin 
tho cavity will, for convenience, bo spoken of us the “cavity filaments.” Tho buds 
ure generally very small and depressed. 

In most of them the skin is so firmly uttackod to the flesh that it cannot bo 
detached with ft knife beyond the length of one internodo. Compared with, 
other races they require loss careful and less expensive cultivation, and they are 
less susceptible to disease and injurious effects of weather on account of their 
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hardy nuture and aro less liable to injury from uttaeks of wild animals. These 
races may again be sub-divided into— 

Ca) canes with different shades of green und yellow, or—to use the culti- 
.vator’s term—“ white canes” ; and 
(h) red canes. 

"We shall classify theracos iftto carta in groups farther'on when describing 
them. • 

(2) Tho (j ft mid races.—Itxeept in parts o^ the Meerut, llohilkhuiiTl, Govukh- 
pur, and Benares Divisions, where flhese races are grown to sftmuextent for tho 
manufacture of sugar, their cjflt.i vuttMi is curried, xm* almost* exclusiyely «Jor 
chewing purposes, and in the district s in \jhich tho cultivation of jujtuufd x* verjfc 
limited they are tho most favourite rucus for c#i}sumption 9 iji this form*,,being 

• pooled and cut into snqdl bits altoy t ati.in<;h long (*/’). m They*»ro .usually 
taller and thicker than most, of tho uhh races, and have longer and broader leaves. 
The skin is generally as Juirfl as iliftt of most, of .the *nkh banes, but the pith is 
always distinctly softer und is characterized .by thy absence of tho inner cavity 

• and the quvity filaments so characteristic in the majority of the nll/.r. They aro 
generally more juicy, though the juico is not equally*rich in* sugar. .The aerial 
roots in the </timid canes develop more luxuriimtly and on a larger number of 
lower joints than in the ?r/.V/ canes. Tlieir eyes are larger and more prominent, 
and their skin can he easily detaclfed wit h a knife, to a length of two to two 

” and a half internodes in u single stroke or stretch. • 


The raw sugars muuufactured from them are generally inferior in colour, 
though rich in crystals. The plants arc almost, always cover*,d wjth a thick 
dark bloom — an indication of the high cultivation which they necessarily demand. 
They are particularly liable to the fungus disease, “» mi smut ” caused by Triclto- 
ftj>/iaria sficc/iari, and are more largely attacked by wild animals, which eat them 
with much relish, and on this account tjioir cultivation thus been gradually 
diminishing during the past pvo decades, especially in tho Meerut, Division 
and in parts of Roliilkhaud, where they are grown mixed with fungus-proof 
ulch canes in tho hope of avoiding the absolute failure of a crop. 

(3) The paumld races.—These races do not seem to he indigenous to these 
Provinces, some, at any rate, having boon imported from other parts of India, 
and others from foreign countries. They are grown almost entirely .for chewing 
except in Suhurunpur and Deliru Dun, whore tjiey are to a certain extent crushed 
for the manufacture of raw sugars, more in the latter than in the former district. 
Generally speaking, their cultivation is confixed to the vicinities of tho larger 
towns. High cultivation, involving heavy expenditure, is an essential feature for 
the successful growth of a paundd crop, and for this reason t it is universally 
bolioved by tho cultivators that in most parts of these Provinces its cultivation 
for production of sugujr would never pay. * 

. Tho plant? are usually tall and very thick, and have a hard skin with a very 
soft flesh*aud "no internal cavity. The leaves are propprtiomitoly long and broad. 
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and the aiirial roots more prominently developed than in the gannd canes. In 
most of them the skin can be separated with a knife to a length extending over 
two to three joints or more. Proportionately to the size and thickness of these 
canes, their eyes are generally smull. 


B. —Division of the various forms of stxgarcanes into certain groups, and 
1 their degcriptvnn 

It has not been passible, in this courso of the investigations in which the 
materials for tl^fepompjlajion of this work,,wero collected, to carry out a botunical 
* examination of the various cultivated races of sugarcane, and u strictlji scientific 
/iclijssificatiim *of the ratios cannot tlnfreforo be effected.- Dr. George Watt, 
Jtoporfer on.Kconoiblc Product to the (jfovernmeht of India, has, after examining 
the drawings, but,ndt ^r&sli specimens, 6f the vaifious forms‘of cane, given certain 

hints ®n the basis of which the. uutlyar has classified the difiJi-ent races into 

• • • t 

certain groups, the fliombeis of each group resembling each other in general 
uppoarunew and agricultural characttfrs. The seiohtific accuracy of this classifica¬ 
tion cannot, however, be gujfranteod owing to the circumstances’explained. The 
groups above inferred to constitute six series, which are desoribod in the follow¬ 
ing pugos : — 

I (a ).—Canos otlier.than red. 


Hkuikb I.—The dhaul canes. 


These are for tho most part mediunusizod, thin, oreet canes of a reedlike form 
(often furrowed or streaked) and with a firm texture or close-adhering’rind not 
separable as a rule beyond each joint. The joints or nodes, us they ure callod, are 
very slightly swollen. The mternodes are short or of medium length and only 
partially constricted. They are at first light lemon green, but turn with age into 
u pule yellow colour. The leaves airy short, narrow, of a firm texture (though 
they feel soft), and dark green in colour. # 

Aerial roots arise from the lowermost joints of the stem only, and the stem 
itself is usually thickest a little above the ground, and from thoro tapors gradu¬ 
ally. The canes of this series, which is represented by Plates Nos. I, II, and 
III, are enumerated und described below :— 

( 9 ) Mangd. 

(10) Khataigd or raihd. 

(11) Hard or bdn&d . 

(12) Kindrd or Jcatdro. 

(13) Tild gannd. 

(14) liakhri or rakhrd • 

(15) liori or boili. 

(1G) Arbd .or arbi. 

(17) Karrd. 

2 


(1) Ifhaur . * * 

(2) C/tamli, chamri, of chdnfar. 

(3) Dhumar, kat/iri, or juldhd . 

(4) Dhauri. 

(5) Machnd. 

(G) Sarauti. 

( 7 ) Monte ha. 

(8) Kewdhi. 
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(1) Dhaur, d/iaui, or dhaulu. —Tho word dhaur literally means white, and 
tho cane is so called becauso of the colour of tho bloom, although under special 
conditions, chiefly high manuring and copious irrigation, the bloom occasionally 
acquires a dark hue. This is perhaps tho most oxtensi voly-cultivated cane of the 
United Provinces of Agra and Oudk, and is held in high esteem, especially in the 
western districts, being looked up<5ti as«tho “ queen of fames.” The liability of tho 

ayaul cano, which used to be one pf £ho lesyling raees’in the Meerut Division, {o tho* 

• • 

J'unyuH disease called “ red smut,” has gradually led to a more extensive cultivation 
and an increasing popularity of dhnul , which has a strong powCr of resistance 
against tho disease. Dhnul is » cane of medium length and thickness, Jight Sea- 
green in colour, turning into a yellowish green at tly^age of maturity.* It is, 
fairly erect and usually ^thicker, at the bottom than at the <t«p, the thickness 
the middle of the cano being fairly uniform. Tho loaves re 1 road and of a dark-, 
green colour, favly soft to the touc^, add well spread out from tho stem. Tho 
thin dry leaves covering the stem are also soft and, not very readily removable 
with the hand or the /tansid. It thrives hest-in a rich ldum under ovdinarv treat- 
merit, and yields, raw sugar of good colour, very jrich in crystals', and much 
’valued by refiners. " “ 

In damp localities, such as tho sub-Himalayan tracts, it gives a fair crop 
oven without irrigation. • 

In the h&n.f/ur soils of Jlijnor this form, though.largely cultivated, grows to 
a small height, the canes being also usually thin. The jiwcohas a bluish tint and 
a delicious flavour, sometimes with a very slightly acid taste about it, this latter 
feature having, however, been noticed only in certain localities in tlxo Meerut 
Dh union. The epidermis is very thin and easily detached with a knife. In 
peeling the cane a portion of the pith, which is not hard, usually comes oil’ with 
the skin. Under normal conditions there is no cavity inside the stem and the 
“cavity filaments ” are also absent, the pith being fuirK' stdkl; but when a crop • 
is waterlogged or grown undpr unusually high cultivation or in the poorest 
classes of land, the cavity and the filaments form a characteristic foature of the 
canes. After severe frost red blotches often appear on the skin. The cane at 
the nodes is fairly brittle and can be broken clean off with the hands at the 
joints. A feature not uncommonly noticed in dhaur is tho presence of faint 
brown streaks on tlie rind, but this is considered to be a sign, of deterioration. 
Somotimes the stem becomes “ suloate,” i.c. the at re tfka develop into deep furrows 
in which the point of a penknife might he inserted without difficulty. This 
foature is an indication of a particularly rank‘growth. 

The more copiously a oano is streaked or furrowed, tho greater deterioration 
it is considered to have undergone. This tendency to degeneration of dhaur bus 
led to tho establishment of two inferior forms having characteristic agricultural 
features. They are (a) c/iamli, chdmar, or chamri , arid (h) dhutnar or Icathri. 

The deterioration is. said to ho intimately associated with the manner in 
which tho tops tiro cut for planting. A healthy cutting..consists of a small 
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portion of the top leavos and ull tho nodes at the top of the canes down to about 
15 inches. Should any of the top nodes bo cut off with the leaves to be thrown 
away, tho cutting that is then left for planting is considered to.bo defootivo and 
liable to produce a degenerated cane. 


If tile top* lias been cut, properly, tho cane which grows from it will maintain 
the characteristic feature of dhaur; if otherwise, the resulting cane will bo a 
chumli ” in the first, year. If propagation Jte made in the next year from tho 
top of a “ chatii/i,” tho resulting han'e will undergo further degeneration to 
become' wluit e‘ known as “ dhumor. rhomli and dhumor are ordinarily 

thicfker ?ipd taller than the genuine “ dhonr” and often their stales become 
jifrooked or bend in one direction unlikc*///(7Mr, which is straight as a rulo. lioth 
are copiously streaked, the d Kumar moro so thun the rhamli />r chamor. Tho 
juice.in- both easels is distinctly in f*fl-iov. iit quality, and so 'acid to tho taste that 
after qjiowing a few bits the power ol^ tfio teeth for gnawing hoeotnos partially 
paralyzed. Consequently they'are not attacked by jackals. Tho leaf sheaths at 
the fop present a very light shudo of .mugoutu, and the same colour is noticed 
on the surface? of tlio leave., at the stage <>f germination—a feature as a rulo 
absent in the ease of “ dhaur.” Their foliage is more erect than thai: of tho 
“ d'ham'.” Tho leavos covering the skin are thicker, harder, and a shade lighter in 
colour. 


The “ chain! t ” and “ d/Tamar” canes yield raw sugars of inferior quality, 
and aro therefore disliked as well for tho manufacture of sugar as for chewing. 
They have both a. well-marked inner cavity and “cavity filaments” in them. 
They do no* break clean off at the joints, but split when the foruo of tho hand is 
applied. They aro easily distinguished from each other by tho numbor of 
streaks and the amount of tliickness, which are greater in “ dhumor ” than in 


the other. 

Owing to the impossibility of preparing all the top cuttings in an absolutely 
normal form, some defective.quttings always find their way into tho field at the 
time of sowing. The presence of a few “ chomti ” and “ dhumor” canes in tho 
plantations of even the most careful cultivators is attributed to tho above cir¬ 
cumstance. In neglected crops it is not uncommon to find 20 to 30 per cent, of 
canes whicKhave so degenerated. Careful cultivators scrupulously avoid taking 
cuttings froiTi thti degenerate'll “ rhomli ” or “ d hum or ” canes should they crop 
up in a field of “ dhaur” amHn fucV every cultivator tries to suppress the progress 
of “ dhumor” and “cham/i” by minimizing tho cuttings from degenerated canes 
in his seed stock. Whether the cause of degeneration pointed out by tho culti¬ 
vators is right or wrong, wo arc unable to say, but the subject is no doubt one 
deserving of botanical investigation. Dhaul proper is known in Bijnor us “ lam- 
par id dhaur” undistinguished from “ pondarid dhaur,” which wo .look upon as a 
separate race. Another degenerated form of dhaur goes in' Jiijnor by tho name 
of “ (judarid” and is recognised from having very tmiaU'iqternodea and,a short 
stem, the deterioration being brought about by defective cultivation. 
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Plato No. I, Figure No. 1, is a typical specimen of dhaur proper. Plate 
No. I, Figure No. 2, is a drawing of a dhumar such as is commonly met with 
in the Meerut district. 

A deteriorated form of dhaur is known in Moradabad as “ dhauri” and differs 

from tlio typical dhaur .in being* comparatively thin and hard. 

• • 

Machnd. —A dwarf cane of rafe occurrence; vj'Tis found only in ttye iviampuri* 
district.. One of the main habits c^f its growth is to throw of| shoots from most 
of its joints. The.stem is struv^-oolouyed ; aerial roots cjpnjmon^at*'the*lower end; 
eyes smaU ; pith hard and holi&w inside; juice very sweet. 

The rdh manufactured from this cant is of oxcellon# ouulitV. btit4.he outturn* 
is usually very low. 

« 

Sarauti (Piute No. I,*Figilr<i Nfc. # 3).—The name is apparently derived 
from Sunskrit srauuti, It 1 hi oh means oozing out, and..t?he cane is so called because 
of the abundance of the juice *thut it is supposed* to contain. It is .one of the 
loading-races of the Fyzubud and Gorakhpur Divisions, and also occurs in abund¬ 
ance in«parts of the Benares Division, especially the Jaunpur* district. 

Sarauti grown in Gorakhpur goes by tCo name of dus/i, and is charac¬ 
terized by the presence of a dark bloom over the internodes. In the course 
of out investigations the best specimens of sarauti have been found in Azamgarh. 
It bus u light green colour turning into yellowish gfeen as the cane attains 
maturity. Ited blotches have occasionally beeu seen on the stem, but this is 
not tho characteristic feature. Tho cane is thin with no cuvitj’- Inside. The 
internodes are usually long with a glaucous bloom over them, und the lower 
portion of tho cane is generally thicker thun the top. The eyes are not prominent, 
and tho dry leaves adhering round the stem do not fall off readily from the canes ; 
the aerial roots are but few. It is not quite brittle *it the nodes, and breaks 
only partially when bent betVeon the hands. The pith is somewhat soft ; tho 
epidermis is thin, and can be removed easily with a knife. 

The gur or rdh manufactured from this race is very rich in grain, though 
somewhat reddish in colour. * It thrives best on a rich loamj' soil, und in tracts 
where it is grown it is held in great estoom by the cultivators* as may be 
imugined from tho following proverb :— * 

* 1 

I-}* dr* ) 5 ^ . 

“ Grow sanauti cane and dehula rice, and nono ekie.” 

This proverb is, however, not based on the idea that the sarauti cane gives 
the largest outturn ’of sugar, which it really does not, but on tho fact that it 
gives \ery satisfactory results under ordinary inexpensive methods of cultivation 
and with less oare than other canes demand. 
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Mornchd (Plate No. II, Figure No. 4)—Is a cane of greenish white colour. 
It is thin and brittle at the nodes with no ouvity inside. The epidermis is hard 
and covered with dark bloom. The dry leaves remain llrmly attached to the 
stem. The eyes are prominent and the upper part of tho-cano is thicker than 
the low.er. The stem is not ex-eut and usually bends before growth is complete. 


JCcwdhi (Plate Nt>. II, Figure No.- 5).—One of the important races of 
Benares, Jaunpnr, and Mirzsrpur, somewhat similar to the saranti and in parts of 
Alluhabltd looked ^upon as identical with.it. When full grown the cane is of a 
^'fcllowish green colour with irregular pink 6r reddish brown’stripes or blotches o» 
the ijodos, which ftitfj often thickly covered with a^duVk bloom. The skin is hard, 
thick, and ftoxiblo, unit the pitll soft wi\h pVactically no “hollow inside except 
the lower joints, tu. which tkft cUvify filuments are well marked. The stem does 
not break clean off at the, nodes, *but» splits ‘in breaking. The stem is flattened 
as in tlio case of hdrd, and the intornodes are long. The dry leaves arc vory 
thin, but firmly attached to the stem. Thtf eyes arc large und aerial roots few. 
It is a hardy cant; and flourishes even on comparatively poor s'oijs under loss 
generous treatment thtpi thy mantjd, being also loss sensible of injury from 
waterlogging. 

The raw sugar made from it is rather reddish in colour, though rich in grain. 

• - ■ 

Mantjd —also called maydpurL — Colour green with red blotches on the stem, 
pith soft; the juice has a little acidity in it. 

1\hatuiyd or raihd —Is a green cane of Ilohilkhand akin to dhaur. Its inter¬ 
nodes are, generally speaking, shorter than those of pant/arid und longer than 
those of dhaur. 

The epitjeymis is very thiij and cannot he detached easily with a knife. A 
dark bloom covers the internodes. The oolouj of the skin at the nodes has a deeper 
tinge of yellow' than in dhaur , and the foliage is a shade darker green and more 
branching than that of dhaur and paudarid. The pith is somewhat soft as 
compared with dhaur, hut the juice is less, rich in sugar (sucrose) than that of 
either dhaur or paudarid and distinctly acid; lienee the name. The rah manu¬ 
factured from khutun/d i$ tinted green. Its gar and juice have also a deeper 
shade ol‘ green than those of dhaur and paudarid. It stands waterlogging more 
effectually than dhaur. It is scarcely sown by itself, being almost always mixed 
with dhaur and paudarid .* 


JIdrd, liaruxi, or hdnsd (Plato No. II, Figure No.-0)—As its name signi¬ 
fies, is u cane of generally hard texture. It is a sm^ll-sized cane with a thin 
stem, often \fery close-jointed towards .the top. The skin is not easily separable 
with a knife, but comes off in bits. The pith in t*fie .gfroator part of the stem is 
solid, except in canes gro\\;n under poor cultivation. A few of tbe lower nodes 

3 
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aro, however, hollow as a rule with well-devoloped “ cavity filaments ” varying 
from 3 to 15 in nunjber, which can be easily counted. The colour of the skin varies 
from a light sea-green to a dull pale green, the lower internodos boing sometimes 
of a light canary or straw colour. The bloom is white or at the joints slightly 
dark grey. On some of the internodes very small brown specks or blotches may 
occasionally bo soon. It can well stand the' effects of stagnant water, ami on 
account of its hard character is not lialde to much damage by wild animals or 
ifisocts. Tho stem, instead of b L 'ing round or circular, is perceptibly flattened 
from top to the base, so that a cross section of it is oval. This fs.the main distiu* 
guishing feature of Che cane. Aerial roots aro absent except about tho lowe.it 
joints. Tho leaves are perfectly erect and thin. The buds nyti small, except on 
a few joints at the top, whore now*shoots begin to sprout when th#>»canes attain 
maturity. . * ’ • 

The gur or rdh manufactured from it' is of a reddish colour, but rioh in grain. 


Kitidrd (Plato No. Ill, Figurfe No. 7). — A comparatively soft race of vlh 
generally grqwn in conjunction with tlhaur. Tbo colour of the skin is green, 
turning into a yellowish green towards the latter period of growth. Tho bloom 
is conspicuously absent, and the eane has reddish rings at the joints. The juice 
is neurly as agreeable to tho palate as that of the pmmdd. Its skin is trans¬ 
parent and smooth, and can bo detached to a length of three to four internodos 
with a knife. A typical bin dr cane is copiously covered with reddish brown 
streaks. It splits when broken at tho joints. The leaves are erect and long. 
The sugar it produces is reddish, hut very rich in crystals. Kindrd is known 
in Roliilkhand as katdro, which should not he confounded with l.atdrd. Kiudri, 
as its name implies, is an allied form, differing from the kindrd in being compara¬ 
tively thin, short, and scant ily streaked arid in having a richer and more delicious 
juioo. It is stated that kindrd is liable to degenerate occasionally, and when this, 
happens the streaks on the iuternodps booomo few and faint, and the juioo yields 
n poor quality of sugar. 


Hid gannd.—A straight cano, having a fairly thick stem of pale yellow 
colour (hence tho name pi/d) with streaks on tho internodos,* eyes prom.nent; 
bloom dark ; epidermis smooth, thick, and easily detachable ; cavity filamonts well 
developed. Tho juice has a slightly acid taste; aerial roots presont on several 
joints in. {.ho lower parts. Produces gur or rdb ol' a rich quality. Its cultiva¬ 
tion is confined to tho tahsil of Bulieri in the Bareilly district. 


Rakhri (Plate No. IIT Figuro No. 8).—This is one of tho important canes 
of Itohilkhand, seldom grown singly, and very frequently in conjunction with 
“ dhnur ” and “ chan thrive? best in dumat soil and yields juice fairly rich in 
sugar. Tiie colour of the skin is greenish yellow turning into a pyle yellow when 
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the cane attains maturity. The internodes are copiously streaked and smaller 
than those of the dhaur; the aerial roots extending to u groator height in the 
lower part of the cane. The stem is not brittle at the joints, und the epidermis 
can ho easily removed with a knife to a length of two internodes. It ie less 
juicy than the “ paudarid." It resists the effect of waterlogging, and is therefore 
specially adapted for cultivation in low lands. 

..V ,. ..— 

dftodi or hart (Plate No. ITI, Figure No. 9)—Is an erect cane of medium 
size, largely grown iri the Kohilkhand and Meerut. Divisions in conjunction with 
dfaaul, lciudra , tfnu sarc/hd. The stem is yellowish green, harving a red ring at 
nodes, and is generally scored and streaked; The eyes are prominent, intor- 
' uodeft sliort and hollow, and the cavity fih^nonts well-developed. The joints are 
covered with a glaucous bloom. The dry leaves remain folded tight, and the skin 
is thick uifd tough. The pith is soft and the juice abundant and sweet. The 
aerial roots uro common at the lower cud. Hod: is ono of the valuablo sugar- 
yielding canes. 

Artn \.— ]>ari, like xf/taal, is liable to degenerate as arha, arhi, or arri. The 
deterioration Is* said to.he due partly to careless cultivation and partly to tho 
defective manner in which tops are cut for planting, as already stated under 
dhaur. The degeneration usually begins at the top in the first year, in which 
only t^e upper half of *tho cane changes its features, the lower half maintaining 
tho characters of the original cane. In the course of two or throe years the degen¬ 
eration is complete, und the cane acquires the characteristic appearance of arhi. 

Arhd is a thin cano with long internodes. The aerial roots are luxuriantly 
developed. The stem is # tough and the “cavity filaments” well marked, eyes 
prominent, and juico sweet. 

KarrCi —3% * 0110 , 0 ! tho Bundblkhaud canes grown only to a limited extent. 
When in perfection the colour of the epidermis is straw coloured and spotted 
with red blotches. The pith is hard, the juice scanty, sweet with some acidity 
in it, and poor in sugar. The internodes uro short and the leuves long uud 
narrow. 


• .Skkttcb II,—The mafnd canon. 

• • • 

These are short, thin, yellowish green in colour, und brittle at tho joints. 
The stem is marked with pink or red spots or stripes, and tho skin adheres firmly 
to the pith. The series is represented by Plato No. IY, and the following*ia a list 
and description of tho various forms belonging to this group :— 


(1) Mm ad. 

(2) A;/a art. 

(3) /Ida,si. 

(4) Jl/tar. 

(0) Kdtjhaci. 


(0) Kitajrd. 

(7) Pandaria dhaur. or pandrd. 
(S) Subid. 

(9) llhddtrd. 

(10) Arkard. 
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Matnd (Plate No. IV, Figure No. 10 )—Ib one of the moat esteemed races, 
grown chiefly in the louiny soils of eastern purts of the Doub and liohilkhaud and 
in the north-west of Oudh. It is supposed to have been imported originally from 
Mai we. 

Generally speaking, it is one of the short and thin canes, hut under specially 
high cultivation it has been found to grow tall and fairly thick. Under such 
circumstances it is, however, apt to fall over und-throw oil snoots from the joints. 
It yields a large outturn of raw sugar of excellent-quality, and,is considered in 
llardoi to bo superior e\cn to dhanr .in that respect. The £lem is v'ellowish 
green, which turns into a straw colour at the time of maturity', and is brittle fit 
the joints. 

A feature invariably present in TTardoi and Shahjahanpur is Wm appearance 
ut the end of the rains of reddish brown spots'.or pat dies* round the stem 
just above the eyes, which are small and depressed. When grown with proper 
care on uplands the pith is solid; but under opposite ooijdilions, or when the 
stems full over, the cane becomes hollow inside, and is marked with the presence 
of the “ cavity filaments.” 

The rind, which is thin, is very firmly attached to the pith, and comes off 
in small bits if an attempt be made to peel it with a knife. The pith is fairly 
soft for uu ukh race. The aerial roots are few except in fields which have been 
waterlogged. The leaves are erect and broad, and the stalk thinner at t,he top 
than at the base. The juice, especially from the upper half of the cane, is 
slightly acid. 

It is stated with confidence that this race maintains its character only if 
cuttings from the whole cane he employed for planting. l>y sowing the tops alone 
the cane degenerates into the inferior form known as agnail. 

Afjanri or agnail. —This is one of the inferior canes of the .Shahjahanpur 
district, alleged to have been established from degeneration of the mat mi. It is 
stated that the deterioration takes place by planting the tops of the rnu/nd, the 
resulting canes acquiring the characters of the <igaa/l. The term agauli literally 
signifies a cane propagated from the tops. 

On account of its inferior qualities it is never grown by itself; always in 
mixture with d/taar , dll; chan, and chan. The colour of the stem is yellowish green 
with small reddish patches in parts. The rind is thin, but bard and firmly 
attached to the pith, and the eyes prominent. The stem is always hollow, with 
the characteristic filaments well developed inside. Thu juice has always more 
acidity' about it than that of the matnd. 

Agaurl, whether propagated from the tops or from the cutting'- of a whole 
can^, maintains the features peculiar to it, and never recovers tlie characters of 
the parent matnd. 

Jidn.xi (Plate-No. TV, Figure No. 12)—Is a thin cane with a delicious juice. 
The colour of the epidermis*is greenish yellow, spotted -with deep pink blotches. 
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The stem is very tough. Tho pith is soft imd juicy, ami tho skin thin and hard ; 
leaves erect. 


lihar. —A thin, straw-coloured cane; pith hard; juice sweet; eyes small uijd* 
prominent ; leaves erect. 

Ivdyhazi (Plato !♦». IV, Figure lN'<», 11).—A medium-sized, straw-coloured 

• • 

cane. Duds striqil with a flattened stem like that of the hdrd, and is so callod 

* • * 

because M the tliin^and smooth “ pj.iycr-likti ” skin, eusilv st:purablo from tho pith, 
pig. fai rly soft with no cavity insido. Stnno of tho intornodos streaked and 
_ sp°tU*d*re<l(<lisli brSvn ; juice very sweet. Grown to a small extent in the districts 
of Daroilly ulid l’ilibhit* * 

% Khajrd .—A yellowish grei*n"cauo with' short intornodos. Homo of thorn 
streaked as in ‘uil firi and spotted in parts with Mood-red or brown blotchos ; 
eyes very small, aerial roots appear on the lower six or so von joints ; skin easily 
detachable with a knife ; juice rich and sweet. 

• • 

Paudarid-dhaid, paiu(a\id, or panrard ,—This is largely cultivated in the 

north of Ilohilkhund and of Oudli. It resembles dhaur proper onl^ in colour of 
the sign and of the bloom, and differs from it so materially in other respocts that 
it will, we believe* he a mistake to reckon it, as a form of dhaur, us cultivators in 
some parts of Ilohilkhund seem to do. The cane is generally longer uhd thicker 
than«t)to dhaur, the thickness in the middle and towards tho top being greator 
than at the base. Tho stern is remurkubty flexible and has a zigzag form from 
joint to joint and a marked depression near the eye at each node. 

The epidermis and tho pith are harder and the top leaves more erect as 
compared wi ffi\*dhajtr, and the cane, on account of its hardier nature, resists tho 
elfeots of waterlogging more effectually. Ttfu internodes are comparatively small 
and occasionally streaked, hut are not so brittle at the joints as in tho dhaur. 

It yields sugar of fairly averago quality and may, on tho whole, ho regarded 
as a valuable variety. 

Snhid -*-Is a green cane with a hard rind and solid pith, poor in juice, which 
is, however, very sweet; grown to a very limited extent in the Fateh pur district. 
Further particulars are not known. 

lihadud .—A thin, erect cane ; colour yellowish green ; internodes spotted with 
cateeliu brown blotches; cavity' filaments fully dovolop6d ; aerial roots common 
at-tho lower end ; eyes prominent ; loaves perfectly ex*ect. 

Ay hard —()no of the rare forms of Doab canes ; .has juice' yieh in sugar and 
sweet; pith hard; leuves short. 


4 
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Kicrieb III.—The hmwdr canes. 

These may bo viewed as closely related to tho first group, but are altogether 
thicker, stronger, und more erect and brittle. They have a pale swelling above 
<Ahe actual joint or*node, and with the internode distinctly contracted towards 
the middle. Many of these canes become striped longitudinally or have, roseate 
patches on the otherwise yellow or pale greenish texture, and'the bloom, especially 
near tho joints, frequently turns darh*coloured. The}* yield a juice rich in 
crystalline sugur, and are highly prized on that * uccount by the-^ owners of refin¬ 
eries. Plates Nos. V to YII represent tlie qerics, and the members constituting 
it ore named and^escribed below :— 

(1) Jxustcdr. 

(2) Mango. 

(3) Mothi mango. 

( 4 ) lihardntjti. 

( 5 ) Jlaora. 

(G) JJhaura. 

Jtustcdir, kutiidr , khuaiydUyd or khuahnli- (Plate No. V, .Figure No. 1$).—The 
term kmirfir is apparently a corruption of the Hindi word sukirdr (delicate), and the 
oane is so culled because of its brittle nuture ; a sin^ie jerk with the hand being 
sufficient to pull the eune out of the ground. Knandr is u cane of highly esteemed 
description, most commonly grown in Sultsiupur, Fartabgarh, and parts of 
Allahabad. There are two forms of it sufficiently distinct from each other to be 
readily distinguished :—- 

(1) dud hid or the “ white, ” so culled on account of the colour of tho 
bloom und its softness as compared with tho other. The colour 
of the rind is generully a light sea-green tinged with yellow, 
chiefly just above the nodes. The bloom is glaucous or white; but 
in some instances, especially on the lower joiyts, io is dark; in 
some cases dark red streaks or blotches appear on individual inter- 
nodes. The blotches arc chiefly prominent on the canes growing 
on the border of the field und consequently more exposed to the 
suushine, which, it is* stated, favours the development of the 
blotches. 3n such cuses tho blotches are more or loss triangular 
with a big base and a fine apex pointing towards the root and 
covering nearly half the surface of eacLi internode. Tioaves eroct. 
Tho cane is brittle, breaking easily with the hand about half un 
inch above the bud. The rind o&nnot be pooled oil. The edible 
part in most canes is solid, but sometimes the “cavity filaments ” 
are present. The pith breaks into small piecos on pressure with 
tho fingers And cannot therefore stand bruising. Tho colour of 
the pith is slightly greenish. /The aerial roots are confined to the 
two,Or throd lowpr joints. Under high cultivation the cane grows 
fairly thicker than is usual among most of the ukh races. Tho 


, ( 7 ) Hamid., . 

(8) ant'd. , 
(in I'nta'rki' rftdnpo. 

(10) Jtrori. 

(11) C/tarkahid. 

( 12 ) Karird. 
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juice has a slightly acid reaction. The dry loaves come off clean, 
when detached with the lingers. The buds are small us oompared 
with the size of the cane. 


(2) sahz knsudir, also called hharngd * or b/ivili. This is grown mgro 
abundantly than the dudhid, and resembles the latter very closely 
in all respects, except the colour, which is green, turning into 
yellowisfi green when the 5ane is ripe, tho internodes being covered 
with brown blotflhe’s in parts. A form of green kusicdr, having its 
origin in more careful cultivation and liberal treatment, is known 
as kaiarid , kajli, or kajari, The word is derived from kdjitl. (soot). 
This form diH'ors fhainly from the dudhid, and tho typical sahz 
7 Ai sud.r ip ’being more copiously covered all over with perfectly 
dark bloom and tlio rind being moro deeply tinged with yellow. 

Tho character of the bloielies is very similar to that in the dudhid,. 

• • 

Tho local iiamo for kajri in Allahabad is meghadi. These races 
are seldom grown .separately, always mixed together, tho propor¬ 
tion of the green being the largest and that of kAjri tho least. 
Occasionally they are grown in Sultanpur in conjunction with tho 


hdrd. 

' • 

General Hem arks .—All forms of kgsird.r have tho peculiar proporty of uni¬ 
formly splitting into two parts with a knife, which can bo likewise split into two 
« * 
and these again into two. 

Tho kustrdr canes form tho muin souroo of the production of chenihd, gar, 
tho raw sugar most extensively and highly appreciated for refiuing purposes by 
the sugar refiners of theJFyzubad Division. 


1 


Mango (T’fute *No. V, Figurh No. 14)-—Ts a perfectly straight cane, thick at 
the base and beautifully tapering into a point. at the top. Very largely culti¬ 
vated in the greater part of the Gorakhpur and Benares Divisions, and is 
regarded as the king of canes in those tracts. Mango is held in tho same degree 
of esteem in tho east as dhaur in Itohilkhand and the western districts. Tho 
renown of thenar of Basti owes its origin to tho excellence of mango with regard 
to its quality of sugar. The colour of the stem is whitish green, and the inter- 
nodes are short and covered with a glaucous bloom. The cane is spotted in parts 
with brown specks or blotches. When grown in lowlying lands subject to 
waterlogging, the reddish blotches are moro numerous and tho cane is then 
designated as “ la/ki mango ” as compared with il vjarki” (white mango), in which 
blotches are either absent or scarce. 

• Cultivation on olevatod lands minimizes tho- appearance of these blotches. 
The eyes aro prominent; tho epidesmis is soft and easily detachable. The aerial 

•.This should not be confounded with “ bhtifaijgd," which is a different kind of cano. 
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roots aro found up to the fifth or sixth joint from tho bottom. Tho edible 
portion of the cane is fairly soft and juicy. The juice is reinarkubly sweot and 
delicious. The cane is. brittle at the nodes. The leaves are drooping, soft, and 
smooth, and of a light green colour. This cane suffers great injury from stagna¬ 
tion of water. An important feature of the cane lios in the absolute creotnoss of 
tho stem with no tendency to bend in tho course of the growth, however great a 
height it may attain undor specially liberal treatment.,' in Jaunpur two,forms 


of mango are known, viz., mot hi (Plate £To. V,' Figure No. 15') (tho thick) and 
patarki (Plato No. "V IT, .Figure No. 19) (tho*thin). The luttev, it. is stated, neper 
acquires the thickfiess of tho former, ulthough it may grow .equally tall under 
high cultivation. The moiki mango attains roiharkable magnitude of height and. 
thickness in the richer class of soils.in llallia and Ghsizipur, where it is known 
us “ rnotki,” “ pansdn” or motki pansdri” and yields a remarkably high outturn, 
of raw sugar, particularly rich in crystals. Mu ago in Azam garb is considered r 
speoially valuable cane. 

The following proverb, supposed to signify the high appreciation of the cane, 
is sufficient to indicate the excellence of its merits :— 


;>f b [ H l;f 

f'" Of \J^ v_5 A) -^ 

Tho following is a free translation of tho text:— 

“Although, my sweetheart! thou art dear to me, why shouldst thou ask for 
a whole oano? I am not prepared even to part with half tho cane because it is u 
mango (and therefore so valuable).” 


Bharangd (Sanskrit bhar — full and ang — body, full-bodied or fat) or 
karia is a tall, green ounc, deeper green thun any other kind of nkh, very nearly 
approaching the greenness of paundd , the name karid being applied on account of 
its dark green colour; internodes are long. The skin is very soft, and so firmly 
attaohed to the pith that it is very difficult to remove it. Small, reddish brown 
spots are occasionally noticed on the stem. The pith is soft and the juice remark¬ 
ably delicious, so that this is ono of tho fow kinds of nth which aro prized for 
ohewing purposes. 

The raw sugar made from it is of fine quality. 

Its cultivation is confined to certain parts of tho Lucknow and Fyzabad 
districts.. 


Rcofd or retried .(Plato No. VI, Figuro No. 1G).—This is ono of the 
prominent oanos grown in the Gorakhpur and Benares Divisions. It is a tall 
and thick cane, and is so called becauso .of, its fancied resemblance to “mid” 
(Ricimts communis) in thickness and the presence of tho central cavity. "When 
in perfection the stem is yellowish green, the epidermis is thick, tho pith soft, aud 
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the cavity filaments .luxuriantly developed ; dark hloorn, not easily rubbed oft, 
sometimes completely covers the yellow of the ground. The eyos are Rmall and 
depressed; the cane tillers freely. It is brittle at the nodes. Tlio stom is uni¬ 
formly thick, except towards the top, where tlio thickness grows less; Occasionally 
a few red blotches make their appearance on the internodes; but this feature is 
dbt prominont. The aerial roots run up to the fifth or sixth joint from tlio bottom. 

The cane is rich in juiae, perfectly free*from acidity. The leaves are broad 
and long, and the iqternqdes aro«sm‘all in proportion # to the size of the cane. A 
crop o| r cord’requires very attentive management. It produces raw sugars with 
large crystals of considerable strength and brilKuney, and the sugar is therefore 
'largely used fo» refining purposes. As u result of thick -sowing an inferior form 
of this eane known*as rcori fl/hfto No* VII, Figure*No. 20) has been established 
in Jaunpur an4 IVuiares, which resembles the parent ii> all features except the 

tkiejmess, which is much less. 

• • 

Dhaurnd or dhatnd (Plate No. VI, Figure-No. 17).—A green cano of 
Aznmgarh, harder and thicker than mango , but yields a fair outturn of gar and 
requires somewhat less attentive management. Its colour is lighter than* that of 
mango, and it thrives best on elevated lands. The rind is hard, and tho stem is 
very brittle at the nodes. The aerial roots grow up to the fourth joint from tho 
base. The skin does not peel olf easily, and is thick and flexible. The eyos are 
prominent. The iutefnodes are patched with dark brown blotches, and tho pith 
is hollow inside. The dhaarted cane should not bo confounded with dhaur. 


A cano similar to word, called “ hmnjd ” or “ hetnjand ” (Plate No. VI, Figure 
No. 18), is extensively cultivated in the damper parts of Gorakhpur, and yields a 
high outturn of sugar. It differs from word in having a shorter, but distinctly 
thicker, stem, wifi* smaller internodes covered with more prominent blotches of a 
brown colour and a darker bloom ; tlio upper half of tho stalk being usually 
thicker than the lower half, llcmjd is undoubtedly tho thickest cano among the 
ukh races, very nearly approaching the thickness of an average paundd. 

Ledanrd —Is u thick cane of light green colour, rich in juice, having a 
pith slightly aaed reaction; poor in sugar; the epidermis is thick and hard, and 
the soft. The internodes are "long and the t\yes prominent. Tho cane is tough, 
and the skin firmly attached to the pith. An important foaturu of tho eane is 
the presence of a marked depression at each joint near the eye. r J he loaves are 
long, broad, and drooping. 

Gharkahid, pontahid, chamrahid , phatnahid, or chhglphatti (Plate No. VII, 
Figuro No. 21)—*Is a thick, short, and ereot cano : so called because the internodes 
arc liuble to burst when the cano is nearly ripe, so as to -form furrows on their 
surface. Tho eyes Taro very small; epidermis thin, but not easily detachable; pith 
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soft, and juice very sweet. The stem is very brittle, close-jointed, and zigzag 
from node to node. The skin is pale green, covered oVer with thin, brown streaks 
in parts ; aerial roots found on three or four lower joints ; bloom dark. The gur 
or rdb manufactured from the eane is rich in grain and of excellent colour. An 
important feature of the cane is its liability to put forth young shoots from the 
nodes. 


JTartrd —A straw-ooloured cane, paving a 'particularly hard pith; internodes 
short; bloom dark. 


i • • 

Lakhrd or ncold —A fornj of ^liard cano of the class “ nkh canes other than 
red ” known as, lakhrd or neold', ip found ir parts'of Oucfti and Allahabad. 
Owing to its peculiarities of feature, it cai-hot. be safely classed ukder any of "the 
groups alroady mentioned, awl is therefore described separately. It is a tall, 
quick-growing cane, which becomes sufficiently mature f >r chewing purposes in 
the month of November, and is of a green colour with a A ery hard skin, sometimes 
spottod .with pinkish patehes in parts, Bloom almost absent,^ except on a few of 
the lower joints ; eyes prominent, and internodes long. Tlio joints or nodes are 
markedly swollen. The pith is hai'd and poor in juice, which has a somewhat, 
acid taste. The aerial roots run sometimes up to the middle of the cane. It cun 
•be grown in any class of soil with vory little care and trouble, but is never grown 
singly because of its poor outturn and quality' of gur. Only' u few plants ure 
generally found in the dhaur fields of liohilkhand or the sarauti and barnukhd 
crops of Fyzabad. In Fyzabad it was stated that the gur from barnukhd crops 
was so rich in crystals that it was difficult to make it into balls (bhelitt) ; lakhrd 
was therefore crushed with barnukhd in order to correct the juice of the latter, so 
as to make a sugar which would admit of hhclix being prepared. On account of 
its hardness, the cane is commonly used as a poker for the sugar-boiling furnace. 


Ch). —The rod ukh canes. 

Scums IV.—The "chin ” {.roup. 

These canes are most extensively grown in the central and eastern Doiib and 
in the Lucknow Division. The most important of them are—. * • 

• (1) the chan or chin (Plato No. VIII, Figure No. 22), which is the main 

form cultivated in Aligarh, litah, Et/iwah, and Farrukhabad ; 

• (2) tho ramui, Avhich is largely cultivated in the tract of Oudli extending 
from TJnao northward to Bahraich; 

(3) the baraukhd, grown to a considerable extent in Cawnpore, Etowah, 

Fyzabad, and Basti; 

(4) the gcgld, which is found in. Mainpuri and Farrukhabad ; 

(5) the lalri of Bulandshahr and Sah&ranpur ; and 

(6) the bardgar of Fatohpur (Plate No. VIII, Figuro No. 23). 
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In all probability these different kinds are identical. A most careful micro¬ 
scopic examination, held at our request by the Director, Botanical Department, 
Northern India, has failed to disoover any difference between their botanical 
structure. ' — 

The different names given to them must therefore bo regardod as merely 
l^al. From the evidence before us* which consists chiefly of statements 
of cultivators and observations mutfe by ns, all we can say with rogard to 
distinction is, that chin is perfectly identical with ramui; that it is, on the whole, 
the t.-hinnest*«nd the shortest. ; that bafriukhd is thicker than the chin and most 
ajxt to bend in courso of growth ; and that. </ci//d»i s tlm thickest arid most erect of 
* all, with perhaps a lighter colour of the kind. Ldlri is perhaps the deepest of all, 
*uud similar to c/*in y in other "respects. * 

Tho following is a description of the features common to thdse canes. They 
aropill red or reddish in colour, and have a,very hard rind or pitn. They are poor 
m juico as compared with some of tho green canos, but yield a rich quality of 

sugar, reddish in colour. They liuvo a yellow or reddish yellow ring at the node 

• • 

and a central cavity in •the stem. Tho cavity filaments Tire almost always 
prominently developed ; tlm aerial roots extend up to sevorul joints from tho base 
upwards, especially in the fmra’hkhu. The buds aro very prominont; the bloom 
is often glaucous and occasionally dark. They are not brittle at tho joints. 
The edible portion of tho canes is so hard that whon chewed it injures tho tongue 
and tho jaws. They all grow fairly well in tho lighter classes of loamy and bhuf 
soils, and suffer little from floods. They are consequently cultivated chiefly on 
tho banks of rivers and in lowlying localities. They ax-e liable to flower in tho 
cold weather, the flowor boing similar in shape to that of tho Harp at grass 
(Saccharum ciliare). The chan or ramui ratoons particularly well. They are all 
quick-growing forms of cunes, and are ready for crushing in Decomber and 
Januai’y. They' require tho least attentive cultivation on account of their 
hardiness. The bardgar is always crooked, its juice is somewhat acid and uiiriul 
roots abundant. 


Jundarid —Is a red cane grown in parts of Baliraieh. Very, likely it is 
identical with the ramui of tho Lucknow Di vision. 


Akhri —A tall cane of greenish rod colour, having a bout or crooked stem 
with rod rings at tho nodes, reported.only from Fateh pur. 

Tho internodes are spotted with red patches, .and the cane therefore some¬ 
what resembles arbd in general features. Tho aerial roots are common at tho 
lower end, and the “ cavity filaments ” well developed. The epidermis is thin and 

easily detachable. The stem is not brittlo at tho joints'. * 

® • • 


JDarad —Is similar to fyardgar ; eyes depressed. 
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Sardthd or sorted (Plate No. VTTT, Figure No. 24).—This is one of the 
important tall canes cultivated in the Meerut Division. The atom usually begins 
to grow orookod when the crop is young. The colour of the epidermis is red; the 
aerial roots ordinarily run up to the fourth or fifth joint ; the pith is hard and 
somewhat ricli in juice, having a little acidity. A rod ring at the nodes is very 
prominent and the cavity filaments welt marked ; the top leaves are erect an \£t 
thin. The colour of the bloom is usually dark at tho aioilos, but glaucous on the 
internodos. The stem is not brittle at the-joints, the skin, is thin and*the eyes 
protruding. Our or rub inanufaoturotl from xarcthd is rich in grain; but rod in 
ooloui\ Thu crnic is often grown.m conjunction with dhaurf 

• 

Oholfu .—This is a short,-tlyu, and hard cand grown in ^Dehra Dun. .'f'he* 
colour of the skin is red % AVe havomot seen, itt 

Tho series of Trod uk/t canos-dcBcribpd iflbt^vc is represented by Plato No. V^II. 


II.—The ganud canes. 

S Hit I ICS V.—The tiijnul cones. 

-Those embrace all tho features of the gn/tud mines described on page 4, 
Chapter II. . 

Tho scries is represented by Platts No. TX, and in the following pages will 
.be found a full description of ouch race belonging to this series. These races 
are — 


(1) Agaitl or t/tcrlhi. 

( 2 ) jUUrhuu. 

(3) I*anxdhi. 


(4) J\dld gnnud. • 

(<’>) Kntdrd, bardulchd, tiinJcd, or nntngd. 
((>) Ghoraad. 


Among these the most important raoos cultivated for the production of 
sugar are— , • . 

(1) The agrtnl or agrant »f Itohilkhnnd. This cane is called gagaul or 
“ Unrollg Ad gannd ” in Meerut und “ inert hi ” (Plate No. IX, Figure No. 25) in 
Saharan pur and MuzaiTarnugur. Tho names “ Gagaul ” and Uareillt/ owe their 
origin to the fact that the cune wus first imported from Bareilly nearly half a 
century ago, and acclimatized in the village Gugaul in Meerut district, and the 
name “ merlin ” to the circumstance that the acclimatized seed-canp wap imported 
from Meerut. Agaul is a lull, green, or yellow grfion cane, vory juicy and fairly 
rich in sugar, and was once highly esteemed both for chewing and sugar¬ 
making ; but on account of its liability t6 the fungus disease, u/.lhd, and the 
failure of many crops during the past few years its cultivation has been 
graduaHj 1, dwindling, down. The internodos are fairly long and covered with 
a dark bloom in parts, specially near tho joints. Tho epidermis is thick, but 
can he detachod very oasily with a knifo^to a length of two or t^ree joints. The 
eyes ure prominent and the*pith soft with no cavity in it. The cane docs not 
break off clean at the joints when hand foroo is applied, bgt bends and splits. 



I X. 


Figure 2g. 

M E R T H I 

(Suhtiraiipur specimen ) 


Figure 26. Figure 2J. 

DIKCHAM PANSAHI 

(S/iit/iiahtinpur specimen j \ GoraPh pur spec/men) 
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The oano of tho top is rather flattened as compared with the rest of the stem, 
which is round. It flourishes best on clay loam, but requires curoful cultivation 
and generous treatment. _ „ 

(2) Ihkchan (Plate No. IX, Figure No. 20) of Sliahjuhanpur is almost 
identical with the agaul just described, and only differs in being inclined to grow 
crowed and in having a darker bloom more thickly covering tho internodes ; also 
•in the aerial roots being mo rtf frequent and exlending a longer way up the cane. 

(!J) The Pans^ihi qf I’ilibhit, Gdruklipur* &c. (Plute.No. IX, Figuro No. 27). 
— 1 his is very similar .to,the agaal. Under good cultivation ^it grows very tall 
a ml thick, and tho internodes are so thickly cove fed with a dark bloom that tho 
•y«lW tfco* ground is sometimes completely hidden. When ripe, the skin is 
* more deeply, tinged with yellow than in the agagl. * In all other respects it is 
identical with agaul.* 

m (4) The laid gannd, of Delira Dttn is very similar in features to the agaul. 
It should not be confounded-with the laid gannd or laid Jut maid of tShahjahanpur 
and Aligarh, which is a jatundd, cane" . * 

(5) Among the gannd * cuiies tho one olfiefly grown for" chewing, is tho 
Laidrd of Pyzabad anil South Oudh. Under good cultivation it grows to a consid¬ 
erable height and is wejl covered with a thick, dark bloom, but tho stem is often 
inclined to grow crooked. All the features of agaul and dikrhan uro present in 
the kaldrd. The local name for katdrd in Azamgarh and liusti is baraukhd, in 
Allahabad and Fatehpur tankd, and in P»undelkhand mungd. 

((>) Ghorard —Is reported as a fairly tall cane, having a hard and thick 
epidermis. The colour of the skin is light green witli tine, dark streaks on tho 
internodes. There is no cavity inside. The cane is stated to be so culled beouuso 
of the dirty colour of its juice, the term “ ghor ” meaning dirty. Further parti¬ 
culars are not known* Its existence has been reported from JSalulranpur, and wo 
have not seen it. 


ITT.—The jxiandd canes. 
Sittings VI.—The Hcdimiil.ixctl c.uncM. 


This includes ull the canes of tho 
which has already been given in Chapte 
this grouji are illustrated in Plate No. 
are enumerated and described below :— 

(1) Jiladrdni or than. • 

(2) lhnnbai. 

(3) Sahdranpuri. 


pan add class, a general description of 
11, pages 4 and 5. Important canes of 
X. Tho canes belonging to this series 

(4) Ldl or kdld gannd. 

(5) Handm/. 

(0) liar mi. 


• (7) The Poona panndd. 

(1) H/adrdai t (I’latc No. X, Figuro No. 28).—This is tuo Kind most com¬ 
monly cultivated in Lucknow and Cuwnpore. Tho colour of tho skin is green, 
and the stem when mature i^ generally spotted w ith red blotches; the aerial roots 

(i 
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extend up to the eighth, joint. Tho epidermis is thick. Under defective cultiva¬ 
tion tho cane deteriorates and tho deteriorated canes ure culled Tihojjniri in 
Lucknow. In the Shahjahunpur district the HUojpuri canes are known as thiin. 

(2) liombai. —This is one of tho most favoured pa multi cunes of Lucknow. 
The colour of the skin is* greenish yellow, which turns yellow when the cane is 
fully ripe. This has probably the sweetest, juice among tho pnmulti, and is fatiious 
for this quality. The interuodcs' are thicker than tho joints, wliish are con-* 
traded. Tho C 3 , 'es are depressed uivd the skin smooth uhd cohered with a dark 
bloom. 

V - 

(3) Sahdrcinpurt (Plate No. N, Figure No. 29).—r-Tliis cane is tho mo^t 
close-jointed of all pa'muld canes, and has*the softest, pfih among them, tho juice 1 
boing remarkably delicious; the^oolour is green or«yell/ny-^rcen when ripe. A 
deteriorated form of it is known in SailrranpUr as gajri, and is*ousily recognised 
by its particularly small size and Abort joints. It is use,d in that district for 
crushing. 

(4) Ldl or l\ild f/mutti (Plate No. X, Figure No. 30).—rTl\e colour of tho 
skin is-a dark red and a form of it bus a violet colour; tho stem has a pule yellow 
ring at the joints. The buds are small; the in ter nodes are similar in character 
to those of th a.Jiombai kind. The pith is soft, but the rind is very hard. The 
pith of the htilti f/amiti of Aligarh is the hardest of all paundtin. 

(f>) Jlantinti. —The colour of tho cane is reddish yellow, and the stem is 
covored over with a glaucous bloom. The aerial roots are few. The skin is hard, 
and tho juice not so sweet as that of other kinds of pamidti. 

(C) Jiartni. —Colour green. The stem is extraordinarily thick and long, and 
generally covored over with a dark bloom. Tho eyes are small, tho rind is thin 
and not easily detachable with a knife. 

(7) Tho Poona pamidti imported from Poona has boon jfrewn experimentally 
at the Cuwnpore Farm and iq one or two Court of Wards’ estutes. It grows as 
tall and thick us tho “ UTadrtisi paundti ,” but the pith usually becomes hollow and 
rod. It is quicker in germination and growth than the Madrtisi, but subject to 
lodging on account of the top jiortion being thicker than the lower part of the 
stem. It requires more watering than uny other oane. It is not lit for chewing 
on account of its marked inner cavity. It has few uerial roots. 

C.—Distribution of tho various races of cano among the different districts of 

the United Provinces. 

Tho following is a statement showing the distribution of the various kinds 
of cano in the different districts of the United Provinces of Agrft and Oudh. The 
statement has been so. prepared as to show what kind# of cane are grown in each 
district and in what districts each kind is cultivated. The sign + shows that 
the kind of cane under which it occurs is cultivated in the district opposite 
which the sign has been placed. The dots signify absence of the kind of cane 
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in the districts oppoBito which they havo been given. It will bo seen that among 
the ulch canes dhaur, ralc/iri, matnd, aijauli, lemtrdr, mango, snrauti, chin, Lnraukhd, 
and ratnui are grown in the largest number of districts. Among tho gamid canes 
katdrd, which is the chief chewing cane, is most extensively cultivated. 

Tho largest number of paundd canes is grown in tho suburbs of Lucknow. 
In\his statomont we havo enumerated all tho local names with which tho 
'numerous races of canc are kriown in these Provinces. 

Some of these naiu'es possibly bblong to pne and the same kind of oano ; but 
they havte been given separately because sip some cases their idontity is doubtful; 
also because under this jirrungemont readers not dequaintod with all tho names 
•of # u particular kind of cane will bo ubl'o to refer to the statement with facility. 
’ 'YVhoro*wo w,pro certain that q cane was known umjor 'difioreut names in different 
districts, all the nanfes of it havo boon ahpwn in’ ono and the same column. 
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cane cultivated in the United Provinces of Agra and Oudh. 



Charkabia, post- 
ahiya, chamra* 
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Statement showing distribution of the various hinds of sugar 


Ukh Can km— (concluded). 


Red canen. 


40 41 


44 46 4 6 47 48 411 *f>0 


—. to 

i-T • CD 


Debra D6n 

Kah&ranpur 

M uzaffarnagar 

Meerut 

Bulanduhnlir 

Aligarh 

M uttra 

Agra . 

Eurrnkhabad 

Mainpuri 

Eta wall 

Etnh 

Bareilly 

Bijnor 

Budarin 

Moradabad 

Bh&hjah&npur 

Pilibhit 

Cawnporo 

Eutchpur 

Blind a 

Hamirpur 

Allahabad 

Jhansi 

Jalaun 

Bcuaroa 

M irzapur 

Jannpur 

Gh&zipur 

Ballia 

Gorakhpur 

Basti 

Azam garb 

Almora 

Garhwal 

Naiui Tal 

Lucknow 

Unao 

Bao Bareli 

Kitapur 

Hardoi 

KQerl 

Fyzabad 

Gonda 

Bahraich 

Bult&npnr 

Part&bgarh 

Bara Banki 

Total 
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cane cultivated in the United Provinces of Agra and Oudh —(concluded). 


Ganna' canes. 


Paunda' canes. 



Bombai. 
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D.—Merits of the different kinds of cane. 

Iteference has already been made briefly to the general qualities of several 
kinds of cane in the section treating of their description. With a viow to deter¬ 
mining specially tho merits of different racos described, we carried out in the 
crushing seasons of 1897-98 and 189^-99 a large number of erop-outting experi¬ 
ments in different parts of the country under our personal supervision, and had 
similar experiments made in other districts by the kdnungo staff. Tho figures of 
the experiments reportbd by the kdndngos w'ere in many cases unacceptable on 
account of being obviously wrong. &ubh figures were*carefully rejected. Canes 
that are not grown singly could not of course bo exi-perimentod on, with tjie 
special object of dotcrrpitpng tho average oujttjirn o’f gur they ar,o capably of 
yielding per acre, and this itr our apology^for the. omi^sicfli to giv*> the' outturn’ 
of gur in the pase of bertain kiuds of oun’e. 'Such kinds are, htiwever, unimport¬ 
ant, being grown in mixtures on k smafl Beale. None of the canes cultiv/ited 
to any extent havo really been omitted. Wo attach, two statements—one (A) 
showing the avorage outturn per acre of*tho more important forips of cune, 
with its details; and the other (11) showing the highost outturn that these 
canes are capable of yielding, with further detail® thereof. The figures in both 
statements aro based on the actual experiments referred to above. It must be 
borne in mind that it is unsafe to draw any absolutely definite conclusions about 
. the merits of canes from the results of experiments curried out in two seasons 
(and in fact in most cases in one seuson only, 1898-99), both of which, by the 
way, happened to bo exceptionally favourable. Hut with a careful iuiipstigation 
of tho views held by cultivators with regard to the value of the different kinds, 
supplemented by the fucts shown by our own experiments, we shall attempt to 
say a few words regarding the more important canes, dealing first with the ukh 

canes. * 

(a )—The Tilth canes. 

The percentage of juice expressed .—Tho quantity of juice obtained depends in 
a great measure upon tho efficiency of the mills. Generally speuking, the mills 
commonly used in tho Moerut Division extract a larger percentage of juice than 
those employed in tho east, which include the inferior two-roller iron mills and 
tho old-fashionod stone and wooden mills. The stone mills havo the disadvan¬ 
tage of wearing in the coursoof work, and the juice they extradt is "usually full of 
particles of stone. With these mills a high weight of juice is therefore not 
uncommonly obtained at tho expense of purity, and the gur made from it is 
proportionately impure. It is clear that, where these mills aro employed, the 
weight of juice obtained from a certain weight of a cortain kind of cane is not a' 
true index of its'merits. Considering that different mills are used in different 
parts of the country? and that our figures of average are based on the results 
of experiments tried with all kinds o£ mills, the averages must be considered to 
denote tho quantities that the cultivator aotually gets, and not those that the 
various kiuds of oane are oapable of yielding. Our experiments only confirm the 
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popular idea, that the kinds which yield an abundance of juice do not generally 
produoo a proportionately high outturn of gur; or, in other words, where juice 
is abundunt the percentage of sugar in it is low. 

By looking into Statement A it will appear that bori hus yielded the high¬ 
est percentage of juice, viz., 01 5; but the produce of gur obtained from it is low 
(oujy 25 79 maunds per acre) as compared frith-most of the other forms of canos. 
.Moreover, in individual cases (see Statement* Ii) the average outturn of juice 
yielded by bori has boon exceeded by pansdri, sarelhd, matnd, Idtri, and dhanr. 
These circumstances dq not entitle bori to,a place in the rank of the best ukh races. 
Its cultivation, besides, is by no means extensive. * * * 

* m Lmu/r, ketrdht^ and hemjd n«t> very juicy canes, .yielding on the aver- 

. age between 55 aud /»0 per tfeht* of juice with the ‘mills commonly used, the 
first two having, jn individual inst^ifties, yielded u*little over (Ki and 05 per cont. 
of juice respective^. Arbi, a degenerated fyrin of bori, comes vety close to the 
races just named in this respect, but does not yield u particularly high outturn 
of gur, which, on the otlier hand, is very poor in quality. The red canes san /ltd, 
lalri, jomTarid, m gey Id, and rg-mui also compare, favourably with kindr, kcudhi, 
hom 'd, and dhanr as. regards yield of juice, but their gur is generally of a 
much darker colour, and therefore comparatively inferior. Pa ml arid, rai/tri, kus- 
t/dt, pansdhi, -muind, sarauti, word, chin, and bnraukhd are among the largely 
grown kinds of cane yielding between 50 and 55 per cent, of juice. The juice 
giving tho largest average yield of gur (above 20 per cent.) has boon found.to bo 
that of karrvd, hharangd, hemjd, and lalri, the first two being grown to u vory 
limited <?x4ont. Among the lurgely cultivated canes dhanr, matnd, sarauti, 
haricd, kcudhi, word, hemjd, chin, and ramui have also been found in individual 
instances to yield juice which dh boiling gave more than 20 per cont. of gur. 

Tho juice of mango, kcu dhi, pansdri, wori\ v geg/d, and khatuigd hus been found 
on the average to y/bld between 18 and *20 per cont. of gur —a limit which has in 
exceptional cases been attained by the juico of sarethd, pandarid, kindr, kusudr, 
and bnraukhd. The gur of khatuigd is, however, notoriously poor in quality. 

In the case of dhanr, pandarid, botli, kindr, matnd, kusudr, sarauti, hdrd, 
chin, ramui, bnraukhd, aud sawthd the juice has been found to yield between 16 
and 18 per cent, of gur. 

Average percentage of gur in cane.—Kcudhi, hemjd, Idlri, and gegld have 
on tho average yielded more thtoi 11 per cent, of gur. Tho figure has also been 
exceeded in exceptional cases by dhaur, pandarid, kindr, matnd, kusudr, sarauti, 
word, and most of the rod eanes. Pod', kindr, and kartvd have produced betweon 
.10 and 11 per cent, of gur, and so have, in special cases, mango aud bnraukhd. 
Dhanr, kuswdr, mango, sarauti, pansdri, word, and most of th*o red canos have 
yielded between 9 and 10 per oent. of gur. In the ease of the remaining ukh races 
the outturn of gur has been below 9 per cgnt, of the weight of cane. 

The percentage of sugar in juice. —We cannot attach much importance to the 
figures determined by Twadell’s hydrometer, us tho results obtained are known 
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to be only approximately correct, and they necessarily vary according to ago of 
the ounce experimented with and several other conditions. ITowevor, from tho 
figures boforo u§ wo infer that the juice containing the highest percentage of 
sugar (above 18 per cent.) is that of uuttnd and keird/u ; that the juice of nearly 
all rod canes is also very rich ; and that of the gannd races generally’ poor in sugar. 
A high percentage of sugar also exists in the paundd canes. • 

Turning to the average yielcf of gur per aero- 5 —which, as a matter of fact, is* 
the most important factor in determining tho merits of, the,various races,—wo 
find that the Urutjd stands first, in the list with the rci*iaskably high outturn of 
71 muuuds gur per acre, t"ho percentages of gur injuiee and in cuuo bem^ 
also the highest. Only one experiment, Could, howevar, be earried opt with tjiis* 
cane in the course of our enquiry, and on* the basis o.i thi^t, experimoi^t alone wo do * 
not feel justified in announcing that it^is*tho*bost cane in tho United Provinces. 
Its cultivation is limited to part# of Gbrakhpur and the adjoining districts, 
where it is vory highly* thought of. There is therefor^ no doubt that this form 
of cane calls for special attefition, and is deserving of a full trial in pther cano- 
growing tracts. * ' * 

The kind which draws our attention next on Statement A is the panadri, 
with an average outturn of over 49 mounds of gur based#>n the results of no less 
than 18 experiments, in one of which it has yielded as much as GOA maunds 
of gur to tho acre. We can therefore have no hesitation in declaring it to 
be one of the finest races. It is grown chiefly in Pallia and Ghuzipur, and its 
cultivation might with advantage bo tried in other districts. „ 

Khatuiyd- and reord occupy the next two places with reference to the quantity 
of tho outturn ; but, as stated before, the gur of khatniyd. is so poor in quality as 
to throw it entirely out of consideration. 

Heard holds a well-deserved high position among the races of the East. 

• • 

JChtdrd with an averago.of nearly 159 maunds per acre, is a famous cane of 
the Meerut and llohilkliand Divisions ; much esteemed everywhere in these tracts, 
but seldom grown singly on account of the reddish colour of the gur it produces. 
In one instance it has yielded 41A maunds. 

Sarvthd stands first among the red canes on account of its high outturn of 
gur, yielding on an averuge about 158 maunds of gur per a<jro* and found under 
specially favourable conditions to produce as muffli os 42A mounds. Its cultiva¬ 
tion is, however, practically confined to the Meerut Division. Probably its 
introduction in tho tracts which chiefly gl-ow red cunes, such as the Lastorn Dodb 
and the Lucknow Division, would be beneficial. 

Kuswdr is one of the moro famous races of tho east, cultivated largoly in 
the districts of Sult&ppur and Partabgarh. The gur obtained from it fetches u 
high price on uccount of its spocial suitability for tho manufacture of pakki chtni. 
The highest outturn of gur produced per acre is 44 maunds, ana the average yield 
35 maunds. • 
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Sarauti and mango are tho leading races of tho eastern parts of these 
Provinces. They are extensively grown in tho Benares and Gorakhpur Divisions 
and are classed by cultivators among the finest races. Tho former is rnoro juicy 
than the latter, but poorer in sugar. Tho raw sugars manufactured from sarauti 
are rich in grain, though reddish in colour. Sarauti is highly esteemed by culti¬ 
vators as it thrives well at less expense arul labour and tillers freely; whereas tho 
•cultivation pi mango is comparatively expensive- Tho former has been found to 
yield an average outtiyn of 35 maifnds and # the latter .25 maunds ; tho highest 
outturn ©f the "former iioijig 43 and of the hitter 31 maunds. 

D/utur is tho most extensively cultivated cane’of tho Province fif Agra, and 
*iB.chiofiy grown in the IVheerut and 1 {.oh ilk hand Divisions, sometimes singly and 
* often iir mixtures. * r l«he qur oJL>tainod froin this canfl is particularly good in rospect. 
of colour and grain* It. produces* according to tho experience gained in our 
experiments, nearly 35 maunds of gar per acre on an average. In one instance it 
has been found by us to produce 55 muuuds per acre, buff tho crop experimented 
on was grown under a remarkably high agricultural’condition. 

Dhumar has in one ease yielded 30 maunds’of gar ; but its ijuulity is always 
so inferior that the cube is considered of little value. 

Chin and matnd occupy an extensive area of land in the country, tho former 
boing cultivated childly in the central and eastern Doab, and the latter in tho 
north-west of Oudh utid the eastern parts of the Dealt and Kohilkhand. Both 
the races yield a largo outturn of gar or r&b of excellent quality. As a matter 
of fact, however, the gar made from these two kinds of canes is seldom used for 
refining purposes; but the rich of both is regarded as u splendid raw sugar for the 
manufacture of khdnd, tho rah of matnd being considered superior owing to its 
lighter colour. The averago yield of matnd comes to 30 3 maunds of gar and the 
highest to 40 maunds. Chin, on tho other hand, gives u poorer outturn, only 20 
maunds on the average. • The highest!* outturn of chin obtained in our experi¬ 
ments amounted to 34‘70 maunds. Tho form of chin known as ratnni in Oudh 
yields nearly 3i| maunds more gar per acre on the average than chin in lighter 
soils of tho Do fib. In one ease ramai has boon reported to yield no less than 43 
maunds of gar per acre. 

The rest of the akh races produce lower outturns than those discussed above, 
and are therefore not equally in favour with tho agricultural public. They do 
not call for special notice., 

(h) —The ^gaand canes. 

Among the gannd races the largest outturns have been obtained from iankd, 
‘ pansdhi, and katdrd, other canes yielding ubout the same outturn as some of the 
inferior races of ukh. Pansdhi enjoys some reputation as a sugar-producing cane 
in Gorakhpur. The remaining gannd canes are chiefly grown for phewing. 

» ( v )—The pamtdd oauos. 

Tho merits of the Salidranpur pauudd, which is the obly paundd cane used 
for crushing, are sufficiently ^slear from the high average oqtturn of 06 84 muunds 
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of gur to the uere, the highest yield being 84A maunds. The highest percentage 
of juice yielded by the Sahiiranpur paundd was 77 85). On account of its remark¬ 
able richness in. juice and softness of pith it is very largely used for chewing. 

(A).— Statement, s/toning average outturn per acre of such races of sugarcane 
as are grown sing/g in the Unfed I'rorinccs of Agra and Oudh. 


u 

C- 

r. 

u 

J. 

Name oJ* cum;. 

—-_t_ 

7J 

CJ 

a* 

d 

n 

CJ 

‘*-4 7 

1 

v- 

•i - 

~z * 
g c 

'Si* ' 

i.s - 

• i=i 

Hi 

tf. ~ 

i;r: k _ 
• | — c.* ~ 

- 1 u~, Q- 

a i* - -' -•» . 

- • e IS c 

'f*' 

• 

At'era t/t t/trli/ j><;r a err in fnan nth 

Percent aye of -— 

# 

« 

* o 

e • 

' C3 

C J 

U-i 

O 

: ,f 

• c> 

o 

<—1 

r o 

• S 5 

tl.i 

/’* 

r * C- * 

* * 

1 ** 

^ ff 

w «. 

• ■ 55 

fcll 

* O ? 

• 

• 

V 

CH 

c: 

C2 

«* 

• ^ 

• O 

♦ ,r J 

• —■ 

• 

• 

«U 

o 

T* 

* n 

" "* • 

f 

rj 

aJ 

« • 

cz 

Cl 

fi 


(■aunt other than red 

. 


« 

j ¥ 

• 



# 

1 

1'Hi an r 

HI* 

J I 

302-79 

200-71 

!M !*« 

r,5 33 

1 7 -38 

9-02 

«> 

Dliimirtr 

I 

1* 

jwo-oo 

210-00 

:»i» OO 

53-82 

1714 

i) 23 

.•{ 

l'linO.-mil .... 

(i 

*J» 

{f2ll-‘*7 

f76 29 

28-27 

5I-0J 

ir I.-. 

8-81 

4 

Huklini or llakliii. 

r. 

i! 

278 53 

15111 

23 07 

54 -25 

15-20 

8 -28 

r, 

Untli 

:t 

*> 

24 0-70 

J r* i ‘K<i 

25-79 

• (>] 'iJ{* 

10 98 

.10-46 

o 

Arl.i 

i 

j 

30000 

21000 

• 30 00 

58 33 

14-57 

8 60 

7, 

K i liar 

«* 

f> 

307 35 

219 fi 

;j«s \s,s 

59-74 

17-72 

1 10-68 

8 

Khul.iiiyd or Uuiba, 1 

l 

i 

4 85-00 

275-00 

4 2 110 ‘ 

4 0 39 

18-80 

I 8-72 

;» 

Matna 

if, 

G 

Ilt»# > A i> 

180 4 2 

30 30 

50-87 

10-25 

8-27 

to 

Kanvi 

i 

1 

202 70 

132-20 

27-80 

50 32 

21 03 

10-68 

11 

Biinsi 

3 

1 

28!* 50 

1-13-90 

24 03 

49 09 

1 0-70 

8-29 

12 

JiluuKva 

*1 

1 

372-72 

147-8-1 

20-24 

49 10 

17 75 

8~3 

t:t 

Karri 

1 

I 

215 OO 

127-50 

21 -20 

59 30 

10 03 

‘*•86 

li 

lilmrii 

I 

1 

307-60 

J 02 00 

3300 

44 08 

20 37 

8 98 

tr. 

1\ UNwir 

!1 

r. 

:»7:t*s2 

202-50 

35-04 

64 • 1 7 

17fi<) 

9-37 

Hi 

Rinnan 

S 

•i 

272 12 

131 -20 

25-41 

48-18 

19-30 

9 .33 

17 

Sura ii ti 

17 

8 

38 1 14 

200-99 

35-70 

53-88 

1 7 -28 

901 

is 

llarii. or Harwu, 

»> 

• > 

rrm-oo 

154 72 

s 25-40 

40-05 

1 0-42 

7 -60 

1!* 

Kewtlhi 

7 

3 

258-75 

162-13 

28-70 

58 79 

1 S ‘ H 7 

1 1 09 

'JO 

1’ansari 

IS 

*2 

4 94 - 21 

207-01 

4918 

64-15 

18-38 

9-95 

HI 

Itenrfi, 

13 

r. 

431*14 

230-00 

4 i -83 

63 4 9 

181 4 

9 70 

2*2 

Ilirmitt 

1 

i 

5G1 -40 

*128-40 

71 -00 

••08-60 

21-02 

12-65 

23 

Muuiehfi 

6 

o 

340 17 

174-80 

29-d!* 

61 -4 0 

1 7 15 

6-82 


lied canes. 









HI 

Ob in 

35 

n 

27K-07 

14800 

20 00 

63-26 

17-50 

9-35 

nr, 

ijfilri 

3 

** 

278-72 

1 GO-112 

32 02 

67-73 

20-27 

11 -70 

Hr, 

<Ji-irlA 

4 

M 

240-50 

141 Ol 

27-44 

60 73 

19-40 

11 -04 

H7 

tinniui 

12 

G 

3021 1 

107-4 7 


65 43 

17 57 

1* 74 

HS 

liaraukha 

12 

li 

248-3!) 

128-55 

22 77 

6J 75 

3 7-71 

917 

at* 

•lomlnriu 

*/ 

1 

314 00 

180-58 

27 09 

57-51 

15-00 

8-03 

no 

Bnriitrar 


1 

22113 

113-4 0 

18-80 

61 -31 

10-67 

8-60 

:u 

Ituurii 

1 

1 

181-10 

7.VOO 

l i -GO 

.4 1 1 

* 19-47 

800 

32 

Sarcthu 

G 

3 

379-49 

21058 

• 37-58 

65-49 

17-85 

9 90 


“ Ganna " canes. 









:t:i 

Kiilu Rauuii 

1 

1 

270-00 

1 91 -25 

29-70 

70-83 

15-63 

11-00 

:u 

A trail 1 

3 

* •> 

i* 

372-70 

190-54 

27-42 

51-12 

1 1 -39 

7-36 

of* I 

Hikc.han 

3 

•} 

323-02 

181 22 

30-39 

6000 

1 0-77 

9-39 

30 

Uliorara 

1 

1 

320-50 

100 03 

23 7 7 

r.2 y 08 

14-24 

7-4 2 

a r 

TatiLii 

».» 

1 

53 1 GO 

294 OO 

00-73 

65-29 

2000 

11-42 

38 

Kill lira. ... 

ft 

*» 

4 1 -1 1*7 

244-71 

42 03 

68 1)7 

17 12 

JO 27 

39 

J’lUIMllli ‘ ... 

3 

1 

4 08 61 

i2iJ2’17 

48 40 

47-42 

21-28 

10-34 


“ Paundd " canes. 



• » 



m 



40 

Biennia (Saharan- 

s 

»> 

601-48 

434-91 

00-8-1 

72-31 

15-37 

11-11 


pur). 

... 




< 









United Provinces of Agra and Oudh. 33 


(B). —Statement showing the highest outturns of juice and gar obtained from 
different kinds of cane grown in the United Provinces, and the percentage of 
sugar contained in their juice. 
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20'7it 

1 1*40 

ill -I it 

1 5 -5 

1 S -5 


... 

.'tit I’ansuri 


IS 

2 

08-75 

21 -74 

11-08 

00-50 

17 

18*5 


... 

It4 ! lilmiirwa 


... 

.. • 

... 

... 

... 

... 

10-5 

17 

a a a 

... 

it; 

"> llooru 

... 

lit 

r. 

fil 10 

20-28 

1 1 -28 

52-75 

lit 

10 

... 

... 

30- ITenija 

... 

1 

l 

58-50 

21 02 

1205 

71 OO 

10 5 

IS 

. . . 

... 

it" | Mu me ha 


• 0 


no-84 

20-82 

11 07 

4210 

17 5 

18. 

... 

... 

its' Ohnrkuh ia* 

... 



48-80 


... 


11 

10 

• •• 


itOj Jjcdarwa 

... 

... 

... 

... 

... 

... 

... 

15-5 

: 

... 

1 - 


Note.-'—W hore oynimns are blank it should be understood that figures are not available. 

•Only a small quantity of this canc was crushed ami the juice weighed: the percentage 
oi juice shown in this statement hfts been calculated from .vuight so recorded. 
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(B) .—Statement showing the, highest outturns of juice and gur obtained from 
different kinds of cane grown in the United Provinces, and the percentage of 
sugar contained in their juice —- (concluded). 


Ntum< of cane. 


U) ITku it A ORB 
— (concludedJ. 

fbj lied cantui. 
40 Cliin 


41 l.iilri 
4ii Gdgld 

43 Humui 

44 15arn.uk ha 
15j Jondariu 
40 ISaragar 
47 Akliri 

45 liuurd 

4 9 Sarethu, 

GO Gliaulrn 

(2) Ganna' casks. 
G1 Knlu gamiu ... 
52 Agaul 

Git Dikchan 

54 Gbornrd 

55 Mungii 

50 Tanka 

57 Katurd 

58 l’ansuhi ... 

(i!) l'AUNDA 
CAN KB. 

59 Sali&ranpuri ... 

GO Gujri 

fil Thnu ... 

02 Kfild panndfi... 

Git Madr&si m 

04 l’oond 

65 Tiombai ... . 

66 Bar mi 


G7 llauuresi 


a .9 1‘ercentaye of 

suynr in juice as 
— £. determined, by 

° « lirti.dc// s hydro - 

9 ^ meter.' 

d o i i ■ ... .. 

oi 5» “ ^ 

*T i j f a 

o o't? - • * 

sLi t f: 

£7 £ '2 g l<'ro!h— To— 


1'rrcentage of 
sugar i n juice as 
determined by 
ehcm,teal analysis. 


From- 



57 41 ! tfl -28 Jl-63 3.4'70 

65-82 21-88 11 75 53 75 


OO'.K.r 


19-92 1079 34 02 

15-51 868 '27-09 

18-76 10-42 21-87 I 


69-35 20-00 12 38 


11-00 20-70 

8- 26 31-81 

9- 90 32-25 

7-42 23-77 


55*55 20"66 

63-54 19-54 

08 05 21-88 


114-24 84-75 


---* 9 - — ———_— —— 

Note.—W here colunms^are blank it should be understood that figures ar4 not available. 

* Only a small quantity of this enne was crushed and the juice weighed: the Dercentatro 
of juice shown in this statement has been calculated from weight bo recorded. ” ° 
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2D.—Measurements of the different kinds of cane. 

The following statement shows the measurements of the various kinds of 
cane. Numerous canes of each kind were measured in each district where tho 
kind is cultivated, and their measurements noted in each case :— 

Statement shotting measurements of the different kinds of sugarcane grown in 


the United Provinces of Agra and Oudh. 


Seuial number. 

___ 






Maximum thickness — 

• 

Maximum 
breadth 
of leaves 
in the 
centre. 

Name of cane 

* 

121 fl Ill • 

height. 

• 

Average 

height. 

. * • 

number 
of int.eF- 
nodes. 

. 

* 

At the 
toil. 

In the 
middle. 

• 

At the 
base. 

i 

• 

2 

• 


4 

• 

U 

.6 

• 

- — h 

• 

6 

7 

• 

8 

a.. . 

9 

« 

1 

* 

(aj Ukh CANE. 

Dliunr * ... 

Fce^. 

74 

F-eet. 

5 


27 

» 

Inches. 

24 

Inffhes. 

33 

IncheB. 

8 

Inches. 

13 

2 

llhanri 

. • • 

... 

• 

m , 





• . • 

a 

Chatnar 

• •• 

0 

•1 


25 

2 

24 

2 

1 

4 

Iihtiumr 


8 

. 6J 


27 

3 

34 

34 

14 

r> 

I'andaria 


Si 

6.J* 


26 

34 

34 

3 

13 

a 

Kaklira 


«o 

43 


26 

24 

23 

23 

13 

7 

15odi 


64 

41 


25 

24 

8 

3 

14 

8 

Arba 


74 

6 4 


24 

24 

24 

24 

14 

9 

Kiuiir 


6 

34 


24 

13 

2 


14 

10 

Kinfiri 


6 4 

4 


22 

1 

13 

13 

1 

1 1 

Khatuiyfi, (llaik&). 

H,\ 

6 


30 

24 

34 

24 

• n 

12 

l’ilii 


4 

»4 


12 

H 

24 

2 

i 

13 

Kaghivi. 


5 

43 


25 

13 

2 

2 

li 

14 

N cola or Tsaklirii, 

8 

65 


28 

O 

24 

3 

11 

15 

Mntna 

... 

61 

3 4 


86 

34 

34 

3 

14 

10 

AgauLi or Agaupi, 

64 

. 41 


21 

24 

24 

24 

l 

17 

MiuipA 

... 

74 

• 6 


29 

2 

H 

25 

1 

18 

lvarwa 


4,’a 

4/4 


18 

23 

3 

24 

14 

19 

Machnu 


24 

2 


11 

, 2 

2 4 

24 

l 

20 

Hubia 

... 

«• 6 

6 


19 

14 

*> 

2 

1 

21 

Arknra 


f>4* 

64 


19 

o 

14 

23 

H 

22 

I'.unsi 


a 

4 


20 

13- 

n 

24 

l 

29 

Bhud w& 


B* 

6 


24 

o 

2* 

24 

1-1 

24 

Kluijra 


64 

44 


25 

23 

2 4 

3 

14 

25 

Karra 


6 

4 t‘t 


20 

If 

2 

2 

1 

26 

15 bar 

... 

5 

4 


16 

13 

2 

2 

1 

27 

Vdiuranga 


6 

53 


mm 

03 

1 

of 

1 

28 

Kiiswar 

... 

6 J 

61 


36 

3 

34 

4 

13 

29 

Mango 


75 

64 


37 

34 

84 

3J 

li 

80 

Raranti 

... 

6,V 

5 


26 

2 

24 

24 

12 

81 

11 arwfi 

.t. 

. 

48 


23 

2 

24 

23 

l 

82 

Kowalii 

... 

6 

• 43 


24 

23 

3 

2 

1 

38 

1’an sari 


63 

6 


24 

2 

24 

23 

H 

34 

DkaurwA 


7 

6 


17 

34 

34 

35 

14 

85 

ltcora 


6 

4| 


27 

3 

34 

34 

U 

36 

Ilemjfi. 



4 4 


28 

34 

34 

84 

14 

37 

Mumdift 


43 

3 \\ 


20 

If 

14 

1 

1 

' 38 

Oluirkahifi 


65 

4 


25 

245 

2 ,’ ft 

2? 

1 

39 

l.edarw4 

•-+T 

64 

64 


26 

24 

24 

24 

It 

40 

Chin 


73 



29 

IS 

2 

2 

H 

41 

1.41 ri 

■ ■ • 

74 



26 

It 

•J 

2 

n 

42 

Qugla 

• • « 

7£ 



25 

2 

2 4 

• 24 

14 

43 

Ilamui 

4 

8 



^8 

14 

2 

-.— -r — - 

2 

14 


None.—Whore columns are blank it should be understood that measurements are not 
available. 
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Statement showing measurements of the different kinds of sugarcane grown in 
the United Provinces of Agra and Oudh —(concluded). 




. 



I 

I 

. ’ . . . 



Ih* 

o 

g 



Mnxi - 
m inn 
height. 


Maximum 

Maximum t/iickmss — 

Maximnna 
breadth 
of leaves 
in the 

& 

& 

*C 2 

Name of cane. 

Average 

height. 

number 
•of inter¬ 
ned os. 

A t. the 

In the 

At the 





, 

top. 

middle. 

base. 

centre. 

z/j 





• 

' 


m 


1 


• 

• 

4 

• 

r 

. . r > 

• 

0 

•* . 
7 

« « 

8 

9 


(a) T"kh cane 
— ( voncitulttiJ, 

Feet. 

Feet. 

*• 

Inches. 

Inches. 

Inches. 

Inches. 

44 

Ttnrankhi 


"7i‘ 

61 

r *»«> 

1 ' ‘2 

, 2 f 

21 

! T 

H 

4r. 

4 C> 

Jomlaria 

liurignr 


74 

. 0 

• 6 

6 

• k 

"h 

11 

V •> 

"Tj- 

* 2 

« 2 

n 

47 

Akhri » 


7 

6 

V 2] 

1 1 

*2 

2 

i 

48 

llaura 


«S 

r>v 

‘JO 

14 

Tf 

2 

11 

40 

Ha ret hi 


« 0 

Cl 

28 

v > * 

' 3 

3 i 

ii 

ii 

no 

Cihnulrii 


6 

6 

20 

ll- 

\ *> 

V 


(bj Ganna CAN 1 C. 



• 

« 


. 


r.i 

Kiln ganni 


0 

7 j 

24 

*2 

21 

21 

21 

mi 

Agnul 



5? 

20 

• 2.1 

il 

3 

2 J 

n;t 

IHkehan 


«1 

! 5-1 

00 * 

1 24 

2 :'J 

:** 

2 

54 

(iliorari 



r>S 

oo 

2 

* 21 

V 

1 

r»r. 

M nng(i 


71 

r. 

27 

21 

«> a 

3 

2 

nr. 

Tnnkft 


0 


28 

2 A 

V 

*> .« 

»> 

r>7 

Katari 


0 

8 

26 

*2 

■*- a 
:i 

- .» 

9 

58 

I'ansihi 

... 

8 .J 

71 

27 

24 

3 

3 

2 


(<•) Taundd CAN k. 








50 

Sahiran puri 


11 ! 

K 1 

30 

41 

4:1 

3 

< * 

4 * 

3 

CO 

(iajri 



■1 

23 

24 

3 

2 

Cl 

0 - 

Thun 

Kali pnnndi 


... 

... 

... 

* 

... 



«:» 1 

Madrasi 


... 

• . . 

... 

„ _ r 




61 

l’ooni 


... 

... • 

• • • 

... 




cr. 

66 

llomhai 

liarmi 


n 

8 

. 30 

4.1 

. ‘*1 

41 

0 3 
*- •» 

67 

Ihuiaresi 

... 

... 

* 

... 

... 

... 

... 

... 


Note.—W here columns are blank it should be understood thut measurements arc not 
available. 


CHAPTER III. 

Methods of cui.nvA'fiON. 

SuoAncANE is grown in those Provinces under tliroo different systems oi 
treatment. In one the land is kept fallow for a whole year following the removal 
of u spring crop. In the second a winter fallow is allowed after a rain (kharif) 
or an autumn (agahni) crop. In the third the ground is prepared and cane sown 
immediately after a spring crop has beon cleared from the land. 

The host crop is naturally expected from the first system, known as parked or 
sdir in the Meerut Division, pandrd or jaundl in Pohilkhand, parui in Oudh, and 
uk/ido in the eastern districts. •> 
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Cane is grown under this system chiefly in well-irrigated tracts. The next 
host crop is generally obtained under the second system, known as khdrik, bhadtrdr, 
dotoi, urdin, or dhankhard. 

This intermediate system is commonly followed everywhere, but especially in 
canal-irrigutod arcus. The poorest crop must always be expected from the third 
system, known as kern it/d or jaundr, which is, however, seldom adopted owing to 

the shortness of the time left for preparing the ground. 

* • 

, Cultivation ok ukh ani>* gannd races. 

# • • *' 

• • 

Ploughing. —Under the- first system ploughing commences ns soon as the 
rains have set in and is continued till the sowing time. In the second it begins 
. soon after tiie rain «or the aututifn'crop, as the cusojnay be, has been removed, the 
land being watered if necessary in ovdyr to soften the soil to admit of its boing 
ploughed. This watering is known as apaleuQ, paletcdl, or phataktfd. 

% The number of ploughing** varies from 15 to 20 in J;he west and from 20 to 
40 in the east, according "to the cultivator’s mourns and the system followed. 
"When, however, cane is grown immediately after the land has been cleared of a 
spring crop, it is not ploughed more than five times owing to insufficiency of 
time. After overy ploughing the hind is levelled with a. pale Id, Hardman, mainrd, 
pdlu , or hengd (the wooden flut beam). 

Manuring. —The cultivators generally use cattle dung or farmyard manure 
for the ukh and gannd cunes. The manure is usually applied before sowing and ' 
incorporated with the soil by ploughing in. The quantity applied varies from 
200 to dOt) tnaunds per acre, the gannd. canes, as u rule, receiving more than the 
ukh. 

Just before planting, if time permits, sheep ure folded in eastern districts on 
the field ; or, if there is insufficiency of time, the sheep-folding is done when the 
plants are about tifree t«j six inches high above ground. It is believed among 
the cultivators that the young shoots nibbled by tl*e sheep tiller freely, which is 
an additional advantage. 

Pkkskhvation ok skei>. 

In the east canes for seed purposes are left standing in the field. They are 
cut und stripped of their dry leaves u duy or two before sowing, and put in water 
overnight. They afe then chopped up in pieces known as gdnr, Oavn.ru, g&nrd, 
painr, pain rd, or paldnr. Each piece is about 15 inches long and contains 
three to five buds. Theso cuttings ur§ then usod for planting. The practice is, 
however, totally different in the west, especially in the llohilkhund und Meerut 
Divisions. In theae traces the top cuttings, known as agaundi-kd-Ot/ or p/tankd, are 
planted, which consist of a portion of the top groen leaves and a few of the upper 
joints, altogether about 15 inchos in length. If the seed is cat without that 
portion of the tqp green leaves, it is otfnsklered to be defective and liable to 
degenerate. These cuttings are buried in a corner of the field covered lightly 
with eurth, a layer of dr^*leaves being placed above and underneath. Every 

10 



38 


The Sugar Industry of the 

fourth or fifth day water is sprinkled over them to keep them moist. On 
the tlnv of planting- the nuttings are dug out and removed to the field. 

SoWINf.. 

If the moisture in the field is less than is necessary for proper germination 
of the seed, the land is usually irrigated first and then sown in the following 
manner. In the east generally thw.se ploughs are Ujjed, hut in the west only two. 

In the cast the first plough moves straight parallel to the side of the field, 
only scratching the soil and leading, tjie way to the following ploughs. It is 
followed liy u second plough halving a bundle of grass-bound round it or two dung 
cakes fastened to either side of the “ ” (share) in order to widen the furrow 1 . 

The s6wer follows this plough pud drops down Hie seed into the furroifc, leaving a 
distance of about one foot from seed to seed, /fie is followed by a second man. who 
jmts tho seed in its proper place if it uooi? not fall lengthwise into the furrow. 
The third plough or the,, last follows the second man‘and covers tho seed with 
earth. The sowing is so regulated that a space of about a foot is left between the 
furrows actually receiving the seed. , 

In the west the first plough known us satuid £oes in the field behind which 
moves another plough known as ha ri in the slime furrow with a wooden mould 
hoard attached to it, to broaden and deepen the furrow. T^ie mould hoard consists 
of two semicircular piecos of wood called “]>ar” fustened on both sides to the 
wooden portion or body of the plough. 

Behind this plough tho sower called "hdthi ” drops tho seed lengthwise into 
the furrows ; the seed is put in its proper pluoe by u second man knovv.i Vis hatin'a 
following the hdthi. Besides tho hdthi there is a third man with a basket, 
known us palld, tied round his waist, full of cuttings with which ho supplies the 
hdthi. 

The first plough in reversing its motion fills the earth»into tho furrow in 
which the seed has been dropped. After sowing the land is levelled with the 
wooden beam. 

The time for sowing ranges from the middlo of February to tho middle of 
April, tho largest area in the oountry being planted during March. 

Irrigation, hoeing, ash weeding. 

Tho sugarcano field is watorod once before solving and from tllree to soven 
times between sowing and harvesting. In a dry year oven more waterings are 
needed. In lchddar lauds tho crop require^ very few waterings, and sometimes 
none at all. Four or five days uftor sowing tho first hoeing known as pataiyr 
or painyd aambhdlnd is done. After every watering two hpeings aro made. 
Whon.tho plants are very young every hoeing is followed by levelling the ground 
with pate/d. After the commencement of rain, or when tho plants are about two 
feet above tho ground, the hoed up field«is levelled with the feet. This operation 
is known among the cultivators us " pain lavnd.” The number of times tho crop 
is hood varies from 7 ta 14. r 




United Provinces of Agra and Oudli. 


39 


In eastern districts there is a saying with reference to the number of the 
waterings and hooings, which runs as follows :— 

j* 

1 - 5 * «—■' si ‘ 

“Give four waterings and fourteen lioeings, . 

Then look forward to see jarfuls of juice.” 

• I'k.nci,V(; and I'VINu. 

To sslvc the crop froirutho attacks of \tii*d animals the field is not uncommonly 
cjther enclosed with somt) hedge plant, or a mud embankment is made all round. 
Thp plants grown as a hedge are xaA (UU, ixrax canuahiiiax), arhar ((Jnjaniw 
iudira); amli castor’ (Jtieyiux -ounn mfr). Should f .he canes grow very tall, they 
sometimes fall down partly owing t.ft tlfei* own weight, and* partly to the force of 
tlu^wtnd. To keep the canes erect a few stems are tied together. 

Taktu:i!*.ai*s of tiik peri systi.m ^katoonino). 

Tn the west t and in parts of tin; I’)o:ib the cultivators grow a sugarcane crop 
from the roots of the previous year’s crop. The first year’s crop is known among 
them as uaa/af or hahf.ro, and It he second year’s crop is culled peri. 

To propugate the fdri emp the roots are left undisturbed fro)., the time of 
first cutting, and the stripped leaves of the first year’s crop are burnt in the field 
before the commencement of the rains. 

After the rains have set in and the young shoots begin to sprout, the field 
is ploughed up, the furrows being from six to nine inches apart. This operation 
is known among the cultivators us bid lulu di. 

In some districts, instead tff ploughing the field it is dug with tho hoo (kuddili 
or kaxxi). The quality of ijur produced from the second year’s crop is said to 
be better than that Reduced from the first year’s crop, but the outturn is invari¬ 
ably lower under similar conditions of fertility of tjie soil. 

Wo quote below tho figures of two crop-cutting experiments we carried 
out in Kanauj, one with a first year’s crop and the other with a ju'ri crop, both 
grown in lands of similar quality :— 


. • 

Kind <>( crop. 

0 «i> 

PI 

5 g 
*- 

< 

O 

g a 

Z 

• 

*•' ... -a 

tlj *=* 

OO:-) 

QJ 

O 

- s ■ 

i/j 

QJ 

k* 

0 a> 

• \2 

JL. 

zidi 

0 a-> 

k 

C *“ l Q* 

A —4 

Pi 

k- rt 

c< *_ 

W 

0 

J'rrt 

n 

■’“* 0 
v pi 

CJ *5 

►~T> 

'rntayr 

pi . 

<L> 

of— 

PI . 

pi 

P cS 

.- 5 : 


S((. yds. 

Mds. s. e. 

Mds. s. 

Mds. s. e. 

Mds. m. is. 




Firm, year’s crop ... * 

+S-I 

21 21 (l 

1 2 r> 

I! 14 8 

if;: l\-» .0 


10-48 

1000 

Second ,, 

lilt 

« J :> 8 

:i 10 

O T 2 12 

20 21 12 

: 1 

(,:!-2:i 

1 ny.'t 

K-IH) 


ITarvkRtiKo. 

Soon after the Dcol/tdn, a festival observed among tb'o Hindus on the Utli 
day of Kdlik, which falls on some day between the beginning and the middle of 
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November, the cane crop is believed to have attained maturity and is considered 
fit for crushing. The cultivator, however, does not ordinarily commence cane¬ 
crushing until December, after he has completely finished his rain sowing. The 
cane crushed later on in January and February is, generally speaking, richer in 
sugar. 

° % 

• In the eastern districts the crop is cut with the knddli (Figure No. 1); in 

tho western with the spucle (pharud) (Figure No. 2) ; 
•but in the «Agra Division the cane is generally uprooted 
by a sharp jprk of the hand,*without the use of any 
implement. 

• # 

„ .Harvesters assemble irw the field usually in the mofti- 
ing, And each of tluAn is af libA'ty to cut as much as he 
’ can. He struts the side dry leaves with u sickle known 
in the western districts as dardnti (Figure No. ft),*(a 
sharp, crooked, and saw-tdothfsd iron blude having a 
wooden handle attached to^it), and in the eastern with 
the Znninid, a sickle having no teeth. The green tops, 
which are much relished by tho cattle, are cut.off by the same implement* 

The dry leaves are left in the field to be collected and tied into big bundles, 
which are carried to the boiling abed lo bo used as fuel for boiling tho juice, or 
else stored for thatching huts or spreading as litter in cattle sheds. 

"When tho stock of canes out and stripped of their leaves is sufficient to feed 
the cane-crushing machine for a day, they art? tied into bundles andechrried in 
headloads by the reapers themselves or else carted to the mill. Knob head load 
weighs on an average about a maund. The lubourt>rs get us wuges five canes per 
head, together with the groon tops they have cut, and are also allowed to eat a 
low canes when they are at work. 

Mimtoi) or (i i.TiVATioN Of pa undo, can kk. 

The method of cultivation of paundd. differs from that of the it/./t and gamid 
canes in the following respects : — 

(1) The field is dug up one foot deep with spades before planting, with a 

view to attaining tho necessary depth of the seed bed and destroying 
white ants and other insects injurious to the crop. 

(2) The paundd crop is usually' sown earlier than the ukh, in view of the 

fact that, tho soonor the cane comes into the market, the better the 
price it fetches. 

(0) Seed sets of the ukh canes are sown on the flat.behind the plough and 
the field is levelled with paM/d, whereas the paundd cuttings arc 
dropped into furrows between ridges into which the field has been 
previously laid out, and'are covered over with earth, the furrows 
being froln 24 to 30 inches apart and the distance between the seed 
cuttings i.n the furrow being about two ’inches. The space between 


Fir;. 1. 



Fir;. 3. 
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the ridges also serves as a water channel. The field is watered, as 
a rule, immediately after planting. 

(4) Poudrette is generally applied to the pamld crop instead of farmyard 

manure, at the rate of 000 to 800 raaunds per acrej or even more. 
In other words, the quantity of inanuro is about throe times as 
much as is required for an uhh crop. 

(5) The first hoeing is done as soon as tjie land gets sufficiently dry aftft 

* the second watering. The field is then watered again; subsequently 
» ~ * 

the ridgei are split, and the field* levelled aild divided into irrigation 
beds. 

* Hoorngs and watorings continue till the advent of the rains. In July oi 

* * • 

.August the giants are earthed iip.‘' , , , 

The number of watchings varier from 12 to lTMuring the period of growth, 
according to the requirements of the scusbu, and from five to sev*;n hoeings are 
dode altogether. When a wop shows a tendency to grow luxuriantly, the plants 
are tied tugothor to prevent their falling over. 

The cost of cultivation. 

The following is a statement showing in detail the various items of the cost 
of cultivation oi sugarcane under the “ tlulnt ” system, which is most commonly 
followed in the various cane-growing tracts of those Provinces. The calculations 
are based upon the assumption that ail operations are paid for in cash: - 


Statement showing the cost of cv.Uitation of sugarcane per acre in different tracts of the United Provinces. 
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Ihe following remarks explain the various heads of expenditure enumerated 
in the statement: — 

Ploughing an aore of ground takes from one to two days, according to the 
size and strength of bullocks, the efficiency of the plough, the texture of the soil, 
and the degree of moisture in it, the first two or three ploughings usually occupy¬ 
ing more time than those which follow. 'Thus in Meerut, where abundance of 
canal water is easily available,for patted, % whom the soil is fairly light and bullocks 
strong, an acre of land can be conveniently ploughed up in a day. In Agra, 
where the soil is lighter still, though irrigation is not always an equally easy 
affair, the same period is sufficient to plough an ucrc. In eastern districts, such 
as Benures, Fyzabad, fSultanpur, and J#artabgarh, where bullocks are weak and 
ploughs smidl, two days are •d’ortimonly devoted, to'an acre. In the western 
districts the hire pf bullocks varies 4 iroin eight to ten annas; in the east it ranges 
froin % six to eight annas, the wages of .the ploughman being the saflvie all over the 
country, viz., two annas a day. . The cost of ploughing shown under each t ract in 
the statement has been calculated with due regard to these different conditions. 

('out of seed. — The cultivator generally usee his own seed for sowing. Occa¬ 
sionally, however, it is purchased. 

The cost varies in some measure with the kind to he grown, r.g., in Sul- 
tdupur tho cost of kusud.r seed is higher than that of tided. In lJasti tho mango 
seed is dearer than nuunekd or tided. In (lawnpore Inirank/id is cheaper than 
matnd. It also varies with the stage of the season, the seed getting usually dearer 
as the sowing season advances. 

On the whole, however, the cost of the seed may he taken as fairly uniform 
all over the places where whole canes are cut up for planting. In tho western 
districts, where tops alone are Jdanted, the cost is comparatively low, as they can¬ 
not he profitably put to tho purpose of ^ar-making, and arc therefore obviously of 
little value as oompfirod \yth whole canes, except for seed purposes. The practice 
of sowing the tops is one which might with advantage bo adopted in other cane- 
growing tracts. 

From four to five thousand canes are required to plant an acre, and their oost 
varies from its. 7 to Its. 12. 

Cost of sowing. —Tho cost of sowing varies with the number of ploughs used 
and the labourer# engaged. From 8 to 12 labourers are put in tho fiohl to sow 
an acre of land, and are paid from 1J to 2 annas per head daily. 

Hoeing. — The number of booings varies from four to fourteen ill different 
tracts according to local custom. In iomo places each watering is followed by 
• one hoeing and in others by two, while in some neither of those practices is 
rigidly followed, Ihe nufhbor depending upon the leisure uud means of the culti¬ 
vator, but being in no ease less than the number of waterings. The number of 
booings shown in the statement opposite each tract is the average. Twelve to 
eighteen labourers hoe an acre of laud in u day, costing lie. 1-2-0 to Rs. 2-4-0, 
according us the implement,used is the kuddli, kussi, or k/uerpi. The number of 
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labourers also depends upon the amount of moisture in the ground. In some 
localities they uro paid in eusli, in others in grain, and in some places partly in 
grain and partly in cash. The wages in the statement have been culculutod 
according to the different systems ol payment in vogue in different places. 

Irrigation. —In canal-irrigated tracts the cost of irrigation is generally 
low us compared with the eastern districts, where well or tank irrigation is 
resorted to ; but the number of waterings in the former is comparatively large 
on account of the greater opportunities the cultivator lias .of getting water. 

In Itundelkhand and the Eastern 2>oab watering is particularly expensive, 
ns lachchd wells have to bo dug especially for cane fields, each well involving an 
expenditure of about Its. 3. Ten to twelve labourers mjiy be sufficient to irrigate 
an aero of lund in two dat h from tank'or cabal,' whereas thirteen 'to fourteen . 
labourers or two pairs of bullocks and foqr labourers may bo Required to water 
the sumo area fn three days from a ,wel! respectively by means of gharrd. <$r the 
common single mot. They are paid according to lobal custom under different 
systems described under hoeing. In terms of cash tlie daily wages of labourers 
employed for irrigation may be t.ukon to be two annas a head. The cost of tank 
irrigation differs little from that of canal, the number of labourers in each case 
depending upon the depth of water and the number of baling stations where the 
water is lifted up. 

Rent. — One and a half year’s rent has been taken into account in each tract, 

* according to the average rates reported by the kanungos. 

Manuring.- —As regards manuring, no special remarks seem called for. The 
cultivators apply as much manure as they can get. The cost of murtuVo shown 
opposite each tract has boon calculated with reference to the estimated quantity 
generally used and the price of manure prevalent *m it. 

In the above statement wo h^ve not included a very important item of 
expenditure, viz., cost of making gar or rdb. This varies iron? Its. 30 to Its. 10 in 
the different tracts, "according*to the quality of the crop, the mill used, and other 
conditions. The average cost of the manufacture of gnr or rdt> from an uero may' 
safely he put down at Its. 30, a detail of which will ho found in the chapter 
dealing with the manufacture of raw sugars. 

The cultivator's profit. —-To determine the cultivator’s profit, on the above 
data, W'o may take the case of Meerut as an example. The cost, of cultivation in « 
this tract amounts to Its. 00. Adding to this ItB.*30, the cost of manufacture of 
gar, the total. Its. 102, represents the aggregate cost of producing thirty-five 
inuunds of gar, which is the average outturn of the Meerut tract. This leaves 
the cultivator the nominal net profit of Its. 3 per aero. 

Profits in other tracts may be calculated similarly. * 

It. must, however, bo borno in mind that, as a matter of fact, there aro 
few items of expenditure except the rent, canal due, and hire of iron mill which 
the cultivators actually' pay* in cash. Ordinarily, ull or the greater part of 
tho lubour is performed by the cultivator and his family with his own bullocks. 
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or partly by himself and his family, and partly by his friends in tho village for 
whom ho works in return. Therefore a considerable portion of the cost of labour 
shown in the above statement substantially represents his own remuneration and 
profits. Sometimes, however, a little hired labour is indispensable. Tho less 
outside labour a cultivator has to employ, ihe greater is his profit. 

Under such circumstances it is obviouslj-, impossible to gauge with precision 
tho actual profits of the cultivator in tile different parts of the country ; and the 
only conclusion that can be drawn is that canetmnnot bo profitably cultivated except 
by thoso persons who call get most of tho necessary labour without payment or 
who have exceptional advantage in other ways. On tho other hand, the crop is 
the great lAsourcc of the’skilfcuj end industrious culti>ator! 

The following is %in ejtimatk. of the cost per acre of tho cultivation of 
pa unit a in the neighbourhood of Cawnpotfc :— 


» 
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Kent, one and a half year's 

... 

■ *. ■ 

• • • 

12 

0 

<) 


Total ... If. 7 8 0 

A standing crop of this sort should sell for Us. 180 to Us. 200. 


ClIAP T E It IV. 

Diseases anti enemies. 

Tins subject maj’.be conveniently treated under three heads, viz., (1) insect 
pests, (2) fungus pests, uud (3) other enemies and injuries. 

( 1 ) Insect pc si 

(a) One of tho most destruetivo of these is tho whi'T) ant commonly known 
as “ dimak” “ diunlc” “delink'd,” and “ tanrd.” It is one of the well known 
wingless* worms of the pscudo-neuroptera family belonging to the genus termi/idtr , 
and is closely allied to, or identical with, the species termes taprobancs (Walker). 

Among the conditions which specially favour tho multiplicity of these insects 
in a cane field, tho most common is tho application of imperfectly fermented 
cattle dung. They are more frequently met with in elevated than in lowlying 
fields liable to floods, and attack chiefly tho softer kinds of cane, which yield more 
readily to the forco of their mandibles. They appear in largo numbers when 
the soil is in a semi-purohod state, attacking the crop chiefly in the stago of 
germination and to a smaller extent socm after germination. The cuttings are 
eaten through horizontally, nnd the process of germination is stopped. The 

* Home are winged during n. portion of tlicir cxii>t*juce. 

1 
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sprouts dry up. Tho young plant attacked after germination is eaten at the root 
and dies quickly. Sometimes a whole ficdd is overrun by these marauders, and 
the crop is very seriously damaged it copious irrigation is not resorted to. They 
seldom attack a crop after the sotting in of the monsoon ruins, and it is therefore 
of great importance to the cultivator to* adopt preventive measures during the hot 
weftther, so as to minimize the ohuijeos of un attack and the extent of injury in 
the event of an uttuok. The only preventive measures adopted are the follow¬ 
ing :— (1) Tho cuttings Are steeped in ^ a solution of pounded leaves of rusA 
('Ad ha tod a vaxtea),. or (2) mustard cuke, or (3) a .solution of usufoctida and 
common salt. The first two practices nje confined to feouth Oudh. Hoots of 
kodon ( Paxpalum Hcrobiculjttum) arc also supposed Jo keep off white fints. If* a 
hod on crop be grown previously on the field, tjio succeed irfg crop of sugarcane will 
not, it is st ated, Jjc ufTectcd—not seriously at any rate. In the JJombay Presidency 
castor cake used as manure is believed to keep white twits away. It may hero'be 
mentioned that "Wray records the fact that the unlipfithy of white ants for 
petroleum 1h so great that tops or cuttings soaked for a few mjnuteo in water 
tainted with petroleum will never be attacked by them. lie says that “ where 
the soil is impregnated with petroleum, white ujits afro unknown.” After the crop 
lias been attacked the progress of white ants can always bc'more or less effectively 
checked by heavy watering. Flowers of the dhdk tree (Jtutv.a frondoxa), or of 
. senbal (the silk cotton tree), or the straw of nisi ('Linnm uxi/a/issiniuin), or bits of 
the stem of tsenhunr, or mixtures of two or more of these things, are sometimes 
placed at the head of the channel through which the irrigation water ^»«sses into 
the field, so thut it may dissolve tho soluble substances present in those materials 
and carry them into the field, these substances bcuig supposed to be injurious to 
the white ants. 

Somet imes dhdk flowers are spread over the field like xnunui^, and water applied. 

A common practice is to put dung cakes in /ttintli* (earthen pots) and sink 
them into the ground in the corners of the fields. Tho cakes attract the 
white ants, and when the pots are Bwuriniug with the insects, the latter are 
removed and destroyed. 

Constant deep hoeing is perhaps one of the best measures for removal of the 
pest. 

A cuno field infested with white ants should, sltor remoVal of ‘the crop, bo 
tilled deep and the furrow slices well exposed. 

(bj The. sugarcane borer .—This is a common pest, and its ravages arc often 
very destructive. It makes its appcurance at two different stages of growth : 
first in April and May, when the crop is young; and they towaivls the latter part 
oi tho rains, when the plants have grown to a fairly good height. .Specimens of 
the caterpillar of this "moth collected in boJ.h stages from affected crops wore 
identified at the Culcutta Museum a’s Diatrcva sgccharalis (Cotes), an insect of 
the order MteroUpidoptera. The cultivators in those Provinces give different 
names to tho insect or the disease it ouusos in tho two different stages. In 
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the earlier Btnge it is known aB soldi iu Meerut; makoiyd in llijnor and Agra; 
of>>& in Farrukhabad, Fatehpur, and Gliazipur ; sundi in Aligarh, Bareilly, 
I’ilibhft, and IS aini Till; phunkahd in Basti ; kaftrd in Mirz'upur : reonthd in 
Cuwnpore ; und pihkd in most of the remaining districts. 

The account of the life history of the. insect given in the footnote* below is 
reproduced from Mr. Cotes’ Indian Jlnsrifm Rotes* Volume I. The larva 
burrows into the main stalk of the young plant, thoreby setting up putrefaction. 
The stalk dries up and ean be easily pulled (tut by tho hand from its covering of 
leaves, which also witbfcr .up. The lower pnrt ^of the stalk looks completely 
rotten and emits a most, disagreeable sijiell. The caterpillar is not always found 
in* the stall: as it probably nijiVei its wpy to unotlier.pjant before the indications 
of nil attack are suflioiodtly clear, b*ut the hole which it has made in the stern is 
always perceptible. In some of tlie holdb the grub living*or dead may, however, 
be found. We have almost, invariably seen a kind of ant of the genus Dory/us , 
identified in Calcutta as % Do-ry/ns aromensis, in large numbers on the leavos of the 
afTected jdant and inside the rotten stalk. An ordinary observer is very liuble to 
be led to the belief that these ants are the cause of the durnuge; hut it is not so. 
Thev are not. obnoxious to pla*nt li/e, and live entirely on animal food. Probably 
they go to the damaged*oano, hunting after the caterpillar which has really caused 
the injury, and the offensive odour just, mentioned may possibly be duo in part to 
tlie decomposition of bodies of the grubs destroyed by them. The durnago done • 
bv the insect at this stege of the growtlx is sometimes considerable. The crop 
of 1888 wjtuul to have been damaged to the extent of 25 per cent, in the neigh¬ 
bourhood of the Cuwnpore Farm. With moderate irrigation followed by hand 
hoeing, which is the only remedy employed, or with the advent of monsoon 
rain, the caterpillars disappear. The affected plants throw off fresh shoots, 
which, however, seldom grow into cuncs of the normal size. If the rainfall is 

* The life history of the insect, lifts not yet. been fully studied in India, lint what has 
been observed agrees so closely with the observations made on the corresponding sugarcane 
pests of other parts of the world that we may safely infer the rest., and the following aeeonnt, 
therefore, is taken from Dr. Kilty’s paper on the pest iu America, where, however, the insect 
is likely to take rather longer to pass throngh the various stages of its existence than iu tlie 
warm climate of India. 

The parent moth lays her eggs upon the loaves of the young cane near the nxils, and the 
young borer, hatching in the course of a few days, penetrates the stalk at or near the joint, 
and commences to tunnel through the soft pit h. The eggs are hat. and circular, one-twenty- 
fifth of nn iifch i*n diameter, nnj^ are white when first deposited, turning yellow as they 
approach tlie hatching point.. The growt h of the borer worm must he very rapid, Jess than t hirty 
days being probably occupied in the larval state. The borers are quite active, and oe asionnlly 
leave their burrows and crawl about upon the outside of tlie stalk, seeking another place 
to enter. The full grown borer is about an inch long, rather slender, nearly cylindrical, and 
cream white in general colour, but. speckled with black spots with a yellow head and black 
, mouth parts. Upon attaining its full size, it. bores to the outside of the cane and makes 
a large, round hole /or its future exit—a hole which is usually at. least one-fifth of an inch in 
diameter. It. then retires iffto its burrow and transforms, a short distance from the opening, 
into a slender brown pupa, three-quarters of art inch long. The pupa state lasts but a few days, 
and then the moth makes its exit. The moth has a spread of witrgs of about an inch and 
a quarter, and is of alight, greyish brown colour. With the female moth the hind wings are of 
nearly the same colour with tlie fore wings; bivt With the male the former are silvery white. 
There are several broods in the course of the season, and the insects byhernntc almost 
exclusively in the larval or “worm” state. During the winter they are to be found most 
abundantly in the seed cane, but also iu the discarded tops, and J,u a slighter extent in the 
stubble. 
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ubundunt at the commencement and is followed by several days of dry weather, 
the stagnation of water in the field, and the subsequent drying up of the land, 
materially interfere with the development of new shoots, and the damage in that 
case is serious. Monsoon rains prove beneficial to the affected crop only when 
judicious watering and hoeing have been carried on throughout the hot season, 

anti the young shoots in the aflect,ed stools are sufficiently advanced to got full 

• • 

benefit of the rain. 

Messrs. Look, Wigrfer, and Ilftrlaryl suggest us a njeans of. checking tho 
ravages of the “ borer” to plant,' a hedge of ft rim r (Cojdnus i it d tats) around eueh 
field, and to grow sem (the bonavist b^san or Dolichos laid ah) and ar/utr oh 
all fallow fields intended, tor sugarcane* ploughing in this latter growth atf a 

green manure. * .* * 

• .**•* ' • 

These plarrts attract Ichneumon flies (\yhich are natural oncmies of tho cane 

borer) in such numbers (Jhnt the fields may be completely freed from tho destrfie- 

t 

tive vermin. . 

They also recommend abundant application of lime, which w-ill generally bo 
found beneficial in destroying the insects, besides being useful as a manure. 

A widely udopted plan in some of the foreign cune-produoing countries is to 
allow the first shoots that Rpring from the planted cane cuttings to grow for 
about three months, by which time tho grubs will have congregated on them. 

• The shoots are then cut close to the ground, piled in heaps, and buried. The 
Booond crop of shoots soon appears, and the skins of those latter are said to be 
much tougher, and better able to resist the attacks of the grubs which may 
have escaped the burning. This plan is often supplemented by sending labourers 
to destroy all the caterpillar they can find on the second growth of canes. 

To us it seems advisable that, with a view to minimizing the injury, the 
affected plants should be cut close to tho ground as booij as ffbe symptoms of an 
attack aro apparent and the loaves, &e., collected and burnt. 

Tbe second period during which the caterpillar makes its appearance gener¬ 
ally begins in August or September, and it is popularly believed that the south¬ 
westerly wind, accompanied by continuous drizzling, favours tho appearance and 
a rapid growth of the grubs. At this stage tho larva? tunnel through the first 
threo or four joints at, the top, the growth of the cane towards the top is stopped, 
and the cane throws off vouug shoots from the upper joiuts*, tho attacked cauo 
being known as mathnmd, kanp/mrd, or bad hid as distinguished from mnsgandd, the 
cane which has escaped an attack. Tho quality of the juice in the cane is slightly 
injured, but beyond this and an arrest of the normal growth, little harm is, 
done. The ravages of the insect usually continue till lat#> in the crushing season, 
and living caterpillarsvaro found at the top even when the cano is being cut for 
replanting. At this stage of tho attack the caterpillar is culled kansud in 
Meerut, ghundi in Suharanpur, dr and pliarkd in yuzaffarnagar, mar gel and medd 
in Suh&ranpur, ghirdi in Agra, girdr in Aligarh, Moradabad, Situpur, and Luck¬ 
now, tiktd and kamed *in parts #f the Eastern Do&b, khaird in llasti, Pilibhit, 
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Bahraich, and Fyzabad, kungd in South Oudh, hdrd in Ghrtzipur, sainitn in Gondu, 
kinni in Gorakhpur, and dhold in Azamgarh. There are possibly other locul 
names of which wo are not aware. The cultivators apply no remedies and indeed 
know of none. The following notes borrowed from Look, Wigner, and Ilarland 
regarding the preventive moasures that might, be adopted are worthy of speejal 
attention :— 

“Hidden in the civno tops are the chri/saliilps of the insects, which in due 
course are transformed into moths and butterflies, whose eggs supply a new 
swarm of caterpillars anfl grubs, and thus the evil-is constantly maintained.” 

Obviously, 1,here fore,.great good muy be gained by ridding the cane tops of ull 
vermin, whether in a pejfootjo'r'impyrfobt state, before planting. A very simple 
plan is to soak the cuttings for twenty-four hours in water which is sufficiently 
hot tp destroy the lurviu which may bo infesting it, without being hot enough 
to injure the germinating powers of the plant. A more effective remedy is 
the use of antiseptic preparations, as they attack parasitic growths which would 
be unaffected by mere warm -wuter. Dr. Bancroft, in Queensland, has published 
exact directions for a treatment which he has adopted with complete success : it 
i« us follows :—* 

“ (1) Clean the joints of the cuttings entirely from trash (loaves) as care¬ 
fully as possible; (2) immerso the cuttings for twenty-four hours in a mixture of 
lib. of carbolic acid to 50 gallons of water, the water being heated tea degree that 
the hand can bear ; (0) immerse the cuttings for a few minutes in milk of lime, 
made by mixing 21bs. of slaked lime with a gullon of wuter ; (4) spread the cut¬ 
tings out to dry in t.ho sun, and turn occasionally for u day before planting.” 

The following suggestions from other writers on the subject are reproduced 
from Indian Muscun j Noten by Mr. Cotes: — 

Guilding recommentfs that all the dry and useless loaves, under which, he 
says, the moth lays its eggs, should bo stripped ofT: he claims that this treatment 
has been found effective in romoving the post. 

Torter quotes the practice of “ introducing a pinch of quicklime into the 
heart of the jmung oano ” for the destruction of the pest. 

Westwood notices that in Jamaica, in 1841, the ravages of tho borer w'ere to 
u great extent checked by avowing the refuse to accumulate upon tho ground, 
and burning the insects there, the old roots subsequently throwing up more ' igorous 
shoots. 

. Miss Ormorod, in writing of the pest in British Guiunu about tho yoar 1879, 
quotes tho practice of mittiug buck the ouno below the surfuce of the ground, 
covoring the plant with mould, and adding a handful of lime. The cutting out 
of the affected canes was tried on ono estate, over 246 acres, the result being con¬ 
sidered satisfactory. In this case the cane's out out were put through tho mill, and 
euf^oient rum and megass obtained from them to pay expenses. Miss Ormorod 
also quotes the practice of steeping the caqo for forty-eight hours in water before 

13 
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planting it—a treatment which was thought on one plantation, where it was tried, 
to destroy the hybernating larva? without injury to the cane. It appears, from 
the enquiries instituted in Dritish' Guiunu, that it is a mistake to burn the 
refuse sugarcane on the fields themselves, as this destroys the ants, which, when 
uiynolcsted, rendered vuluable assistance in keeping down the pest. The plan, 
therefore, approved was to burn the refusq, cane aftei; collecting it, in heaps outside 

the fields. 

Dr. lliley recommends burying*all tops during the wfutcr so* as to destroy 
the larva? which hybernate in them; selecting seed can ^ from the loust infested 
portion of the plantation and laying iUdown in furrows during the winter, 
covered with earth as deeply a« may be found 'pits^blc without inditing decay, 
and only uncovering if as it is wanted jn - the spring for* planting out, thus 
preventing the'egress of moths friyn the .larva? which huve hybernuted iy the 

seed cane. • , 

Roth writes that “ be has kept, the pest under control in Queensland hy 

sending boys with sharp pocket knives along the rows of cane. The boys spot¬ 
ted the dead or dying shoots and cut, them off as close as possible to the parent, 
cutting. They then opened the shoot, and destroyed the fat. grub. In some 
cases, however, the grub had migrated to a fresh shoot which as yet did not 
sliow any sign of decay, and thus escaped.” Roth adds that “ while dirty fields 
* were being destroyed wholesale by the grub, clean fields were net infected to 
any such extent.” 

(c) Kdri.— We have seen this post, do much damage in Azurftf?arh, and 
its occurrence has also been reported from l’urtabgarh, Allahabad, IMirzupur, 
and Ghazipur. The first, indications of the uttucR are noticed in the beginning 
of the rains, when dark spots make their appearance on the surface of the leaves; 
hence the name hurt (black). An insect- known as <nnidhut, which is dark in 
colour and has two strong inutmlibles, afterwards makes its appearance and lays 
eggs on the surface of the shoots in different parts below the sheath which 
covers the stem. The eggs are of a bright red colour. They hatch, and the young 
creatures grow quickly. They reproduce themselves, and multiply with great 
rapidity. The insects eat, into the stem, suoking the juice and causing a serious 
deterioration in its quality. The colour of the pith becomes dirty, and the cano 
gets hollow inside. The gur manufactured from^the affected canos does not 
solidify, and the outturn is exceedingly poor in quantity. The post generally 
attacks only the softer races of uh/t, chiefly the reord ; and a cane which has 
been previously attacked by the borer yields more readily to an uttaok of this- 
pest. White and dark spots also appear on the lower surface df the leaf blades. 
Tho insect rubbed between the fingers smells like a common hug. A spocimon 
of the insect has been identified in Calcutta us a form of bug belonging to tho 
family lygeaUlm. The cuttings from tho affected canes do not germinate well. 
No remedy is known, hut probably the best moans of getting rid of tho insects 
will be to cut the cropland burn the leaves and steniB so as to clean the hold of 
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these destructive insects. Insocticido spray applications may also be employed 
with advantage. The following may bo a good formula :— 


Kerosine oil 

**• *•* ••• ••• 

Common soap 
Water 

Dissolve the soap in one gallon of water, gradually boat in the 
add the rest of the water. 


2 gallons. 

... J lb. 

... 10 gallons, 

kerosine oil, then gradually 


(d) The, grasshopper —Tvuown in different parts of tbe country as told, 
phangd, charted , hot, and hot/, is a well Hiu'twn insect of green colour identified 
by the Museum exports un Calcutta as Ilieroglyphas fureifer Saass. It generally 
appears in iory large numbers about tl/e middle of the rainy season, wdion there 
is along brdak after • heavy Rainfall and defoliates.the ?:auc, the flight of insects 
attacking one field after another and caiysing great damage. The vigour of tho 
plants is more or less exhausted and their growth stunted. In 18U8 they did 
much misehief in parts* of the Shah j ah an pur and Ivheri districts. A similar 
insect, known as an.khphuttd, in Oawnporo and identified as Ta ci/ocrra hicroglyphica 
IClug, attacks tbe cane crop similarly. 

Cortain aphides injure tho cane by feeding on tho juices of the plant, and 
their presence is characterized by the appearance of a viscous matter on tho stem 
and the leaves. The injury is generally known as chcpd (anything which sticks) 
or Idkhd. When the insects appear, insecticide spray applications, such as a 
solution of soap or kerosino emulsion, may bo employed with good results. 

A red insect, called raid, is reported from Jhansi to attack tho cane crop in 
tho rains: further particulars are not known. Among other insects attacking 
sugarcune in India, Mr. Cotes enumerates— 

(1) Xylehorus perforans (Wollast), a little brown beetle. 

(2) Maneipiunj. ncpaleosis (Grey), a white buttorfly. 

(3) Acha-a mclicertf (Drury), one of tbe noctues. 

(4) Drag a//a pansalis (Walker), one of the deltoid es. 

We have not seon or heard of these in the course of our investigations ; but wo 
mention them here as known to entomological experts as injurious to sugarcane. 

(2) Fungus pests. 

(a) Dark stunt. —Among tho fungi a very common pest is tho one known 
as handled or karanjud, belonging apparently to that species of nsti/ago which 
causes the smut in ordinary cereals. It generally attacks the red cane:; which 
are in tho habit of flowering, chan iwid baraukhd being most liable to it in 
•Etiwah and Muinpuri. The chief seat of tho disease is tho flowering rachis , 
which becomes dafk in colour. In some cases the juieo is so seriously damaged 
after tbe attack that even cattle refuse to eat tho affected canes. The gar made 
from such juice does not solidify. Tho only romody that suggests itsolf is the 
removal and burning of all the affected shoots. 

(h) Rind fungus, red patch, or red smut. —This diseuse is oaused by the 
fungus 1'richosphairia sacchari, and is known in these Provinces under differont 
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(I) The bafaithha of A/.nmfrnrh 
(which is totally diilciVnt from 
the bafatthhd of the J_)oab ami 
the K vv.ubiul Division). 

(5) The pansttihi. of (Joraklijifir. 

(C.) The ha lard of Ouilh and tlio 
Ceutral and Kaatern Doiib. 


local names, viz., lawdhi, lauhd, ukhrd, ukhtd, ugthd, umad, agid, aukhd, sukhandi, 
ratdr, ramtiddd , and kdntar. 

The history of the disease is obscure. No one Beeins to know how it origin¬ 
ated, and the conditions under which it makes its nppcaranco are but imperfectly 
understood. 

So far only tho gnnnd canes named qji the margin appear to have been affoct- 
,, „ ed by the rind fungus (Trichosphirria sacchari), 

(1) The “ gagaul , " "merthlj' or / it-* t 

“ Harr illy * cane of Meerut and the o/Jier kinds of cane|t havm'g fortunately 

(2) Thc’ af «r/a« < / K " , r (tgravl cane of shown themselves to be practically unsusceptible 

Handily, Moradahad, and 1 lli- un u tt»ck of the disease. The disohso is usual- 

hhlt. . . i • 

(3) The dikohan of Shuhjahaupijrwnd ^ ]y attended witli'cti|UiHtr^m.\ oonsnqutfic.es, which * 

H.irdol. - urc naturally, more keenly felt and dreaded in 

tho^/i'dCdni-growing centres than in other piyte of 
the country where thd cultivation of gnnnd races 
of cane is limited. No definite information is 
available as to how .long tho disease has been in 
existence in tho United Provinces; but from the evidence collected in Meerut and 
parts of Rohilkhaud it appears that a quarter of a century ago it was unknown, 
or, at any rate, existed in a form not sevore enough to attract serious attention. 
About 45 yearB ago tho agaul oane was imported for the first time into Meerut 
• from Bareilly and acclimatized at Gagaul, u village within a short distance of the 
city of Meerut. Tho loeal name “ Gagaul ” or “ Bareilly ” for the agaul cane 
owes its origin to this circumstance, l^rom village Gagaul the seed "found ita 
passage into Muzalfarnugar, where the said cano soon acquired popularity. Por 
a number of years this cane did so remarkably w'ett in Meerut and Muzalfarnagar 
that tho local forms of canes wore left in tho background and the cultivation of 
the Gagaul extended beyond all expectation; but in th^ famfhe year 1877-78, the 
crop in parts of the Meerut district was so seriously damaged by tlio rind fungus 
us to have caused great distress among the cultivators. It is stated independ¬ 
ently of this fact that the diseaso made its first appearance in Pilibhit in tho same 
year. Since then it haB occurred in a mild or a severe form in almost all cane- 
growing tructs. During the past 10 or 12 years it has caused such havoc in 
Moerut, Rohilkhand, and Goruklipur that the cultivation of the forms of cane 
liable to tho disease has gradually fallen off your after year, and they have been 
replaced by the different local forms of ukh cane, whose resisting power is fully 
relied on. Tho gnnnd canes arc, however, generally speaking, so superior to tho 
nkh canes in respect of tho yield of sugar that a decline in the cultivation of the. 
former, owing to ^thoir well known susceptibility to the disease, cannot but be 
looked upon as a mattpr for regret. Nor can it be regarded as an inconsiderable 
loss to the sugar industry of the country. The disease generally makes its 
appearance towards the end of the raihy season, ordinarily in September, and 
always during the period of growth; never after the growth is completed. Thus 
if a crop escapes the attack till Januury, it is never attacked afterwards. TJio 
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first noticeable symptom of ail attack is a chan go of colour in the leaves from a 
durk green into a pule green, which afterwards becomes lighter as the disease 
acquires intensity. The next thing that happens is a change in tho colour of the 
rind of the individual internodes mainly uflcotod, which becomes tinged with 
yellow, the pith inside becoming pale at the same time. Tho juice loses its 
flavour and becomes disagreeable to the taste, besides giving oil’ a somewhat 
unpleasant odour. Later on red dojs or spots make their appearance in the pith 
of the affected, purt aijd rapidly increase; in Size and number. ►Subsequently the 
affected iuternodea shrnfel.up, the juice • totally disappears, the pith becomes 
ffyongy, and a black powder is formed ip the inner cavity of the* internodes. Few 
caties are, l|awever, completely destroyetf in this manner Ordinarily only a few 
internodos are severely damaged. These may bo so’metimes at the top, sometimes 
at the bottom, and occasionally even*iu*tho middle of the cane* »So one may 
fiiftl a cane in which only the top part has been destroyed and tho rest is only 
slightly diseased, or one in which only the botttyn or the middle portion is 
seriously injured, showing tlpit the fungus does not, as a rule, damage ail}' parti¬ 
cular part of the cane more especially than the other. But when a cane is oneo 
attacked, although only a few internodes may shrivel up, yet the remaining 
internodes (which do not look diseased) are all bound to he uffeoled, und most of 
them will show on dissection a number of red or dark rod spots within a dirty 
pith. The greater the number of these spots, tho more unpleasant the jui.ee is . 
to the taste, and the less will he the amount of sugar in it. In some internodes, 
however, •tiiere may be no characteristic spots or abnormal colour of tbe pith 
visible to the naked eye. Internodes which are only slightly affected generally 
throw off new shoots from their buds or “eyes.” All tho canes in a clump uro 
seldom affected, if ever—some almost always escaping the disease. Whon t/aund 
canes are sown mi xefl with nkh canes ijjt the same Held, the attack of tho disease 
is usually confined to the former, tho latter romainipg free. 

The crop in a poor field is generally more liable to un attack than in one 
which is in a high agricultural condition. 

The character of tho season and tho amount of rainfall scorn to have littlo 
influence on the disease, though it is stated that perhaps u dry year is more 

favourable than a wet year. 

* . ' 

Tbe cultivators do not understand the cause of the disease and look upon it 
as a sort of plague for vegetable life, which they attribute to the divine displea¬ 
sure. They are, however, aware that i£ cuttings from a diseased cane be planted, 
flic crop obtained is sure to got the disease. No effective remedy is known. 
Irrigation is not imoomnvmly tried with indifferent results, the idoa being that 
the disease might bo duo to dryness in the soil; but wo have seen instances in 
which a field with sufficient moisture in it was severely injured. 'Consequently, 
when a cultivator’s crop is ruined once, he gives up the cultivation of that kind 
of cane and takes to some other (resistant) kind. The only precaution taken 
in the matter of seed is that tho internodes in which tho existence of tho red 

11 
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spots is particularly marked arc picked out of llio seed cuttings and thrown 

away, while those in which the spots are not visible are used for planting. The 

leaves of the affected crop are loft in the field to rot and get incorporated with 

the soil in the natural course, and the roots are not. dug out or burnt. These 

circumstances undoubtedly lead to a continuance of the disease in the village in 

which it once finds its wav. 

• • • < t 
The only remedy suggested is the totjil destruction by fire of any crop 

found to be thus diseased, and the ifityocjuetion of other ki^ds of ctpie. 

(.3) Other enemies ami i»juries. 

(a) A vegetable, or root parasite, called Mr it/a luted , sometimes grows ift 
abundance in cane fields, and, is reported to v>e» kpown in CJonda ul s/tu/nleif/d. 
Its fibrous roots entwine roun'd the roots of.the sugareafie and check the growth 
of the latter. The cane crop is practical*!y ruined. No elfective remedy is known, 
hvoii constant weeding; fails to save the crop. Tho parasite belongs to the 
natural order sero/t/t u/ariuete allied to the brooin-rupo i'amify, and when once it has 
established itself in a held if. is vejy diflicult to eradicate it. Cultivators do not, 
us a rule, grow cane in a field once infested with the parasite. 

( ft) Hii/dud or hii/djdud is a term used, to express the abnormal growth 
characterized by the springing of young shoots from tlfo various joints of the 
dine, as a result of defective cultivation, excessive manuring, and immoderate 
irrigation, hut without the influence of any known pest. AVlien this happens, 
the growth of the stem is stunted and the juice rendered poor in sugar. 

(<■) Cane grown on low lands suffers seriously from floods in the rjjtijjs, which 
reduce the most promising crops to a mere snipe cover. 

(it) Severe frosts cause considerable damage sometimes in the western 
districts. 

(e) Among wild animals, jackals, wild boars, and rats ui^e the worst enemies. 
Tho first two are scared away by various contrivances, and tho latter caught 
iu traps or killed by other means. 

C IT A. I* T E11 V. 

Thu cANK-citrsniNc; mills, and their, t sk for extraction of the juice. 

The extraction of juice from the cane is effected in these. Provinces either 
by bruising small pieces of canes in a mill constructed like a large pestle and 
jnSrtur known as tivsi kulhu (country mill) or by crushing whole canes between the 
revolving rollers of an iron mill (peek or* fu/iia kulhu). The former process has 
been in use in these Provinces from tho earliest periods. It is stated that in 
ancient, times mills used to be made by cutting down standing trees about two 
feet above the ground and utilizing the trunk us a pestle and tho root as a 
mortar. Such' trees were, however, not available at all times and places. Eater 
on the mortar was therefore made of stone. Tho most typical of the country 
presses are— 

(1) the stone mill used in the eastern districts ; 
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(2) tho wooden mill of Oudh and the Kustern Dodb ; and 

(3) tho Gorakhpur wooden mill. 

During 1 the past quarter of a century an iron mill (the Belie;!), brought out 
by certain landlords of Bohea, has gradually replaced tho country mills in goneral 
to a very' considerable extent ; and another, known as the Ndhun, has also been 

• • • m ^ ^ 

gaining ground, especially in tho western tracts. 

No improvement in agricultural machinery lias, it may be remarked, gained 
so much favour with |ho common cultivator*and with hucli remarkuble rapidity 
us the iron mills, and thfs fact alone is the best practical proof of their goneral 
Superiority’ over all forms of old-fashioned contrivances for crushing canes. 

• In tbif following pages vwe.shull giyo a brief description of tho vurious mills 
in commouusc, and tlis^uss tlicir working capacity : — 

(1) Th c stone mill of the rqstfi'n districts (Illustration I). 

'Be fore tho introduction of tho two-roller Belie! mill, tho stone mill was 
held in high esteem and wub largely used by tho.well-to-do cultivators. Now 
its use is nonfilled to district^ where stone can fie bought or imported at a reason¬ 
able cost, e.g.y Mirzapur, Benares, Jaunpur, Azamgarh, &c. In these districts 
stone mortars sunk into the ground have existed for centuries; and as the culti¬ 
vator finds no other unit for them, ho does not care to adopt the iron mills instead. 
Besides, the stone mill is occasionally pawned or hypothecated as security for 
debts, and is therefore looked upon as a nioro valuable property than tho iron - 
mill. 

Thej <4 appear to us to bo the only reasons for the continuance of tho uso 
of stone mills ; otherwise they are admittedly inferior in all respects to the iron 
roller mills. 

Bor ail native kolhus the cane has first to be chopped into small hits (<jcnri), 
the cuttings for tjte Gin-aklipur woojden mill being much longer than those 
prepared for any r other stone or wooden mill. # 

The typical stone mill of the east (Illustration 3) consists of— 

(a) the kolhu proper or the mortar in which the i/rnris (bits of canc) arc 
crushed. The best kolhus are made from Chuntir stone and cost 
from Its. 40 to Its. 50 each, including the price of stone and fitting 
expenses ; 

(h) the pestle or jut hf which crushes the ejenri. It is usually the trunk 
of a babul tree, about 12 to 15 feet in length ; 

(c) the taran, a rope eonnocting the upper end of th ajdth, with tho kdtar 

or wooden beam on which the driver sits, and to which tho bullockjs 
aro. attach yd ; 

(d) the kdtar or the wooden beam, which is geared, to the jdtlh by r means 

of tho taran and revolves ns on a pivot round tho mortar or kolhu, 
and thus gives the pestle ov jdt/t the necessary motion to crush 
the canc bits in the mortar or kolhu ; 

(c) the yoke attachment. 
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The upper portion of tho mortar is hollowed, so as to form tho following 
sections :— 

(1) the kmuli or mortaf proper, in which tho bottom end of the 

pestle revolves, is about. 12 inches in diameter and 8 to 10 
inches in depth; 

(2) at tho bottom of the kmuli an outlet is made to enable the juice to 

puss from the kmuli into ui} earthen receptacle. This outlot is 
called ftaro/t; * t , j 

(!!) above the kmuli there is a sloped basin culled * irted, in which tho 
jcyris are actually crushed. Around tfio top of tho busin ther6 
is a sloped channel called— * * « , J 

(4) chhiti, which prevents bits of cane from falling out on the ground, 
r us the motion of the? pestle when revolving tends to push tho 

m * 

pieces of cane upwards over the edgoof the basin. The average 
height of a stone kolhu is about six feet, and nearly half of it is 
sunk into the ground. At a distance of about six inches above 
the ground a deep groove called— 

(5) rdh is cut round the kolhu, in which the Ititar or beam attached 

to the driving gear revolves as on a pivot. The mouth of tho 
nnroh also opens into this groove and is joined to a 
(C) nan.d, the reeoptuolo for tho juice by a small piece of bamboo 
called 

(7) patudri: over the mouth of the ndnd a sieve is placed in.,.order to 

strain the juice. The end of tho pcstlo resting against tho 
kof/tu is rounded in sueli a manner as to fit tho width of tho 
kmuli, and at a height equal to the depth of the kmuli the jdth 
is cut round so as to form the following pu»,ts :— 

(8) a hall called mmujar, inunjri, or m ineri; 

(9) the rounded upper end of tho ball called kdnfi ; 

(10) tho main trunk gradually tapering upwards called kdn ; and 

(11) the uppermost point called chur. The inner surface of tho kmuli 

is lined with plates of wood called pdchar (not visible in tho 
diagram), in order to let the mmujar move round properly, and 
also to protect it from constant friction against the stone of the 
mill. The char on the pivot top end of the pestle rests in u 
wooden ladle (soeket) called 

(12) dheykd, with tho handle turned downwards. To this handle a piece 
of bamboo is attached, and to the bamboo a small rope culled 
(18) tdran: % the gear or kdtar is a shaft made of a plank of wood about 
five to six feet in length and about a foot or loss in breadth. 
It is made to rest at bne end on tho rdh, with two pieces of 
wood like parts of a wheel on cither side of this end. Iheso 
two jfieces of wood called 
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(14) kanmrnrd and jihheild (not visible in tbe drawing) form a semi¬ 

circular girdle of the mill, and the kdtar can move round and 
round the rdh freely. At tlio other end of tho kdtar a piece of 
wood called 

(15) mdrkham, about a yard in height, is fixed perpendicularly. In 

this thoro are many holes, and to one of thefn a piece of wood 
is fixed crosswise protruding at both the sidos of the mdrkham, 
and to it tho tdran is fastened and kdtar suspended. At a 
short distance from mdrkham towards kolhii another hole is 
made "n the kdtar and a bamboo called karhd, not visiblo in tho 
diagram, is attached* by a small rope called dauli ]>achauvuihi. 
Another called. 

(10) dauli agaundi fastens the bamboo*to an ordinary yoko. In some 

cases only the ropo ps ifsod without the bamboo * 

• • 

The oxen move round and round tho kolhu, carrying the kdtar and tdran 
along with them. The turning of the dhenkd gi.ves a circular motion to the 
jdth , and*tlio inwn.gri in thq kolhu wbrks acc»rdingly. Between tho kdn of the 
pestle and the scried of the kolhu tho genri is squeezed, and tho juice makes its 
way r into tho ndrid in tho manner already described. 

A kolhu similar t5 this is used in South Oudh, differing only in having its 
mortar made of wood instead of stone. 

(2) Thr cane-crushing -wooden mill of Gorakhpur (Illustration II). 

The common sugar mill of Gorakhpur resembles tho stone mill of the 
eastern districts in almost all particulars of construction. Tho Btone kolhu of 
the eastern mills is replaced by wood ; and, instead of a bottom channel to lot out 
the juice in the stone mill, we have an outlet at tho top and wooden pins take 
the pluco of rope tdran of the stone mill. Native kathal ( idrtocarpus integrifolia) 
timber is almost w*holly employed in.its construction, and is modorately heavy 
and sufficiently’ strong to servo the purpose. . 

The mill may bo of any size and dimensions, with a consequently varying 
capacity for work; but tho two kolhus that are commonly found go by the names 
of (i) thikarud (small size) and (ii) raksud (large size). These two aro exactly 
alike in construction, but differ in size and consequently’ in the capacity for work. 
The latter is much bigger thun the former, and has a proportionately larger 
power for crushing the cane," but requires at tho same time more power to work 
it and stronger draught cattle. 

Tho arrangement for pressing is mainly composed of tho following parts:— 
(a) The mortar or kolhu, and its accessories. 

(h) The pestle op jdth or tbe cane crusher. 

( c ) Tho gear or kdtar with its attachments—y r oiling connections, yoke, 
cane-picce basket, vertical harisd, &e. 

(a) The kolhu with its accessories. —(1) The kolhu proper is a cylindrical 
block of wood, about five feet in length and two feet in sectional diameter. The 
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upper portion of this block is hollowed inside so as to form a basin widening out 
upwards, and at the top a small channel culled (2) rmcdni is grooved round in the 
block. The other end is left untouched. After this preliminary formation of the 
block the solid end is buried under ground up to nearly half the length. Then at 
u convenient height above the ground a groove (of about six inches width) is 
cut round the holhu to receive one end of the hdtar. The channel made all 
roilnd the top edge of the hoi In t and known as ratedni is connected with a vertical 
channel reaching nearly halfway down the block. This vertical slit goes by the 
name of (->) nardoh. At the end of* tho^ nurd oh a common narid. or curved tile- 
shaped piece of wood,.called (-1) patndri, is fitted into the*/ col/iu block. Below this 
patndri an earthen pot called chhannd, (not phown in the drawing) with perforations 
at the bottom is placed on. the mouth of, a largo .Guy then vessel cullo'l (5) tjayi i. 
Now, when the holhu is working, cane pieces are thoroughly bruised in the 
central cavity i\nd the juice extracted passed first into the ratrdni, then the nardoh, 
and then the j oatnari, from which it falls down into the chhannd or strainer, and 
thence into the f/at/ri. 

(h) The jdth or the ca nc-crushrr .—This is the chief part of the whole 
cane-crushing mill. Upon its strength and weight and the fit of tint knob at the 
lower end depends the ofiieionoy of the mill.. It is generally made of ha,sum 
timber. (The lower end of the (0) jdth terminates in a lounded knob called (7) 
hanth perfectly fitting the cavity of the ho/ha. On the upper side of the kanlh 
there is a sharp notch all round the jdth to fit the narrow neck of the mortar and 
u gradual widening upwards to suit the upper basin of the hot ha. Pieces of cane 
are driven into the upper basin, and the jdth presses the cane and extracts the 
juice. The rounded end of the jdth and mortar cavity resomble a ball and socket. 

The jdth is tapering to a point towards the upper extremity, and fits into tlio 
cup of aladlo-shapod piece of wood called (8) dhcn.hd, itshandle liangingdownwurds. 
Thus when the draught bullock moves in a circle round the holhu, the jdth 
being free at both the ends rotates round its own axis as well as round tho 
holhu. These two motions of th a jdth, resembling a native oilman’s press, facilitate 
the crushing and bruising of the cane. Connection between the din uhd. handle 
which we have referred to above and tho fiat beam or hdtar down below is 
maintained by means of u bamboo piece culled (10) ha rind. It is pinned up 
to the ttheuhd above, and is driven into and pinned downwards to the hdtar below. 
Tho pins used are generally made of wood, and are locallj called (it) tdran. 
The hart fid may be raised or lowered at will by removing and refitting the 
tdra/iti whenever desired. 

(cj Tho (11) hdtar and its attachments. —Tho hdtar proper is a. thick, wooden 
plank communicating force to tho jdth by means of tho conned :<>n— -harisd with 
dhcnhd on one side and the holhu on tho other. One end of this has got two 
semicircular lips [called (12) ha?imcnrd\ placed opposite to each other clasping 
the holhu round tho groove and turning upon it. A few inches apart from 
tho lips some pegs arc driven into the hdtar to receive the cane basket. Towards 
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the other end a sot of small pegs is driven into the kdtar and a strong rope 
attached. These pegs and rope form the j'olcing apparatus of the mill. At 
a little distance from the yoking pegs tlio harisd is fixed into the kdtar, and close 
to the harisd and on the peg side of it another small bamboo structure, callod 
(13) killi, is driven. 

Working of the mill. —A single bullock is yoked to tbo mill and moves 
round and round in a circle, the kdtar and parts attached to it being pulled 
round by the bullock. The driver sits on the kdtar between the killi and yoking 
pegs, holding, the latter in his left hapd ; ‘When tbo animal moves, tbo kdtar 
follows its motion, and* communicates it* to tlio jdth in. the manner already 
Explained., Then by the motion of tin; jdth euno which is fed to the kolhu very 
rdhdily from the baskot the kdtar by u man. standing there is crushed 

between the jdth knob and kolhu hollow. 

The juice thus extracted passes through, the various -channels into tho gagri 
ttS ulready described. 

(•'*) The^iro-foiler Itched iron null ('Illustration III). 

In this mill the cane-crushing is offoctod.by means of two iron rollers sot in 
a wooden frame. 

Adjustment of the mill.— Four wooden logs, making a stand for tho mill, are 
fitted to u strong wot>d framework, which holds the rollers in position und 
is tightly screwed up, the legs being buried in the ground, leaving tho mill 
about two feet above the ground. The rollers are made of cast iron turned true 
on wrought iron shafts and tho surfaco grooved vertically. Tho wrought iron 
shafts ar^j.fitted into holes made in the wood framework, and are geared together 
by means of two pinions at the top end of the rollers, but within the wood frame¬ 
work. I ho shaft of one roller is longer than the other und, passing through 
the top of tho framework, projects above it. To this is attached a capstan 
(or j/rul), in which*is fitted a long pole for yoking to cattle. The rollers can be 
tightened or loosened by means of two screws, ouo for the top bearing and 
one for the lower. Thus ono roller revolves in a fixed bearing and tho other is 
adjustable by moans of tho screws. In front of tho roller a thin, wooden plank, 
called “ feed plate, ’ with throe holes, is fixed by nails to the stand; the object 
is obviously to feed tho mill with cane stalks regularly, und also to avoid 
tho possible risk of the feeder’s hands getting between the rollers. 

After adjusting the various parts of the mill in this way, a long wooden pole 
of about eight to ten feet is fixed upon the projecting axis of the left hand roller 
and the bullock is yoked to its further end. 

„ 7 lurking of the mill. —Tho draught cattle ulways move round tho mill in a 

circle from left to right, i.e., opposite to the direction of tho hands of a watcli, 
and when the animal moves the left roller rotates on its axis in tho ’unie direc¬ 
tion und the pinions of this communicate tho motion to the other roller through 
its pinions and cause it to move in tho opposite direction. A man sitting with a 
heap of cane stalks in front feeds the mill with them through the holes, and these 
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can© pieces are caught and crushed by the rollers moving. The juice as it is 
extracted falls down from the rollers into the basin, from which it runs out 
through the spout into u receptacle below. 

(4) The three-roller Belied iron mill (Illustration IV). 

This mill is an improvement upon tho two-rollor Bohea mill described above. 
It oonsists of the framework made of wrought iron, four legs made of angle iron 
which are crossed near the top and bolted together, and three rollers. The 
arrangement of screws in both mills is based upon one and the same principle. 
Tho rollers are made of cast iron and the shafts of wrought iron. The bearings aro 
made of brass to prevent wear und toar of shafts. Tho frame is fitted with two 
rollers of equal dimensions and a third roller of smaller dimensions ; thus theoanu 
is first bruised between oab pair of rollers and then crushed completely in tho 
other. 

* * * 

The small‘roller gears with the main roller and the main roller with its 
companion, that is, tho main roller when set in motion mo^os both the companion 
roller and the smull roller. 

This small roller is placed in iront of tho two large rollers a little olosor to 
the main roller. 

A wrought iron plate crooked or bent in shape is fixed in front of tho com¬ 
panion and the large rollers touching the former and forcing the cane into the 
companion and the main rollers. 

The plate is bolted to the fourth leg at both ends. 

These mills, when in good order, extract a high percentage of cane juice, and 
are gradually superseding the two-roller mill. 

(5) The JSdhan three-roller iron mill (Illustration V). 

This mill consists of four wooden legs (not shown in the diagram), a frame 
of cust iron, und three iron rollers. The shuft of the thml roller does not revolve, 
but remains fixed and the roller itself revolves round its shaft. 

Tho pinion of tho main roller is as thick as the pinions of tho companion 
roller and the third roller taken together, so as to onable tho upper portion of tho 
pinion of the main rollor to gear with the pinion of tho companion roller, tho 
lower portion gearing with the pinion of tho third roller. The pinions and 
rollers aro cast on to the shafts and revolve together. 

Tho cane is first bruised between the main roljer and the third roller, and, 
then passing through the companion and the trtuin rollers, is completely pressed. 

Iron mills having more than three rollers have not yet been introduced in 
tljose Provinces. The only exception is the Biibu mill, a patent of Babu Bhawuni 
Bass of Bijnor, which has four rollers in it. This mill is slowly gaining ground 
in parts of tho Meerut and Ilohilkhund Divisions, and is at present sold and let 
to cultivators on hire by Mr. C. P. It. Simpson of Malikpur, Antipshabr, district 
Bulandshahr. According to our own. uxperionco, this is undoubtedly ono of the 
efficient cane-crushing' - mills in use in our country. 
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Besides the mills which are described above, there are numerous other 
patterns in use or on the market. The differences in the construction aro for 
the most part minute, and the mills do not call for separate description. 

The relative merits of the. different mills. 

In course of our investigations we had no evidence to show that the oommon 
two-roller Belied mills extracted a higher percentage of juice than the old-fashioned 
stone or wooden mills. But thy superiority of the iron roller mill over the country 
mill in other respects is obvious. The former crushes the cane evenly, and does not 
grind it as the*4 o/hu does z consequently tho juice.is cleaner and more free from 
•Vegetable acids and yields bettor sugar. It saves the labour of cutting the cane 
into strips and can be worked by two mdn and one bullock instead of three men, 
two boys, and two butyoo^ca ordinarily required by the rfiwntry kolhu. 

Wo lmvo on several occasions cympured the work of the common two-roller 
Behey mills with that of the three-roller B^beii, and quote belofr the results 
obtained in a few instances?— 


1 

District. 

■ 

Kind of cane crushed. 

• 

•Average per* 
cunliii'i: of juice 
obtained when 
flic* eiinc \v:ih 
crushed with the 
two-roller mill 
used by the 
culti valor. 

1 Averugo jier- 
leentiige of juice 
expressed when 
tin: cane from 
tlie same crop 
was crushed by 
the three-roller 
Heheti mill. 

Fyzabad 

Karauti 

52-27 

62-60 

Farrukhabad 

Chin 

EG 33 

6106 

Unao ^ * ••• ••• 

Do. ... ••« 

GO 01 

68-11 


These figures show that a tyoro extended use of the thi*oe-roller Bohoa mill 
is very desirable, as it would be a direct source of gain to the cultivator, who 
would be in a positiyn to turn to good account the portion of juice that is at 
present wasted. 

The three-roller Nuhan mills, which are also more efficient than the two-roller 
Belied mill, aro now lurgoly used in the Meerut Division, and the percentages of 
juieo obtained ordinarily from cane as shown opposite districts of that division in 
the statement on page 104 aro those actually extracted by the JYdhan mill. There 
seoms to be little doubt that a material increase in the outturn of raw sugar in tho 
country can be effected by thc^ mere replacement of the two-roller mills with the 
more efficient (but more expensive) three-roller mills. This is, however, a piece 
of work which landlords alone can bo expected to do properly. 

CHArTElt VI. 

■ttlANirUUATION OF THE JUICE AND MANUFACTURE OF.BAW SUGARS. 

*. 

(1) Our, and its various forms. 

Our , the most oommon form of raV sugar, is a compost of sugar crystals 
and molasses, into whioh thy greater part of the juice produced in the country is 

16 
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Fig. 5. 


ordiuurily converted. Tiio juice expressed from the canes is usually colleotecl in 
the “ it du d ” or “ maid ” (an earthen vessel), which is sunk in the ground near til© 

^ mill. The mouth of tlie Hand is generally covered with a rough 

^ reed filter (Figure ]STo. 4), “ chhannd” with a view to prevont 

\ the refuse and small bits of cane from passing into the earthen 

6f:\ i I i reservoir. Where wooden and stono mills are used, there is 

** - ?> - -i— -/_/ also a small tank near the mill called “ darbd,” into which the 

refuse from the pressing mill is transferred. Water is then thrown over the 
refuse to curry down with it the unexpressed juice through a hole into another 
reservoir or nctnd. .In the eastern districts the pur-e jijico is called “ abtjd ” anjl 
the juice mixed with water is known as pnni/id or raai. t When the ndnd near the 
g mill is-full to the brim, the jrtiee is^ removed by means of a 

“sailed” or “ saigt/d” (Figure No. 5), an earthen jar provided 
‘ will 1 a handle, and put- into a number of “ ttdnds ” or bhanni 

0 'Iwjj fixed in the ground near the boiling pan. This set of earthen 

j ttdoidK with the mud structure outside the boiling bouse support- 

ing them is called “ old." Tbe iron pan inside tho boiling shed 
is fitted on an earthen structure built over a furnace (bhatthi), which bus a big 
hole in front through which tho fuel is supplied. The furnuee, together with the 
thatched shed in which boiling takes place, is called “ gitlaur ” (boiling bouse). 
In places whore tho stone or wooden mills are used another shed known as 
“ gcranni ” is attached to the gulaur in which the cancs are chopped. 

Boiling. —In the west a set of three boiling pans is generally used. The first 
and the third are called “ bel-kd-kar&h,” and the second placed in tho middle goes 
under the name of “ parchhd.” 

The juice is first heated in the first pan. When tho scum rises to the sur¬ 
face it is removed and the boiled juice transferred to the third pan, where it 
undergoes further concentration and is tlym haled out to the parchhd in which 
the boiling is completed, lq the East only one pan is used in which tho whole 
process of boiling is carried out. 

The Binglo pan process is described below :— 

When the fire is strongly lighted and tho furnace well heated a basket of 
wickerwork with a cloth strainer culled “ lothd ” over it is placed above tlie pan, 
and tho requisite quantity of juice is filtered through it. T^e juioo is then 
boiled down slowly, the man in charge of this operation being always careful not 
to allow it to boil over. In the course of this process the scum appears on the 
top and accumulates to thn side of the pan. It is removed with 
i ‘ ' a “ dori ” or “ pauttd” (a perforated iron ladle) and collected into 

the “ matki ” or “ kohd ” (Figure No. G) (qn earthen basin) kept close 
to the.pau for the purpose. The scum, which is called “ main ” or 
“ mail ” is generally given to cattle and occasionally even eaten by the poor. Milk 
or ghi, crude carbonate of Boda, infusion of castor seeds or of the roots of the 
bhindi plant (Hibiscus esculent us) are used for the purpose of clarifying the syrup. 
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* In the Sah&ranpur and Dehra Drill districts, when the special form of gur 
known as andarki (to be described presently) is made, the bark of the pain troo is 
thrown into the juice to clear off the impurities present in it. .The following 
clarifying mixture recommended by a professional boiler of Shahjahrinpur 1ms been 
repeatedly tried in the Agricultural Department and found to answer well : — 

Bugloss (g&ozabtin) 21bs. and kali aajji (crude carbonate of soda) ill). aft"e 
steeped in 121bs. of water for, 24 to 30 hours. The muss is thon well rubbed 
botweon the hands and the liquid strained through a fine piece of muslin. One 
tola or about three drams yf powdered alum*is added to the liquid. The latter is 
t^ien boiled till it is rodufced to half its original bulk. It is'thon strained again 
through a fihe piece of cloth and poured "into a bottle, which is well corked. One 
ounce of tho-mixture is added'fo each prfnful of juice 'alter the scum has boon 
removed in the ordinary course. On ^ts addition scum again comes up and is 
taken, off. The mixture keeps only for* a weel* or ten days. The only objection 
to tho use of this mixture lies in the presence in it of the soda alkali, which, 
according to chemical experience, prevents a certain tfmount of sugar in the juice 
from crystallizing. There is/however, no doubt that it imparts a beautiful colour 
to tho resulting gur, and thus. enhances its value in the eyo of tho purchaser 
requiring it for consumption as food. 

Experiments in liming the juice at tho Government Experimental Earm, 
Cawnpore, have proved that the percentage of crystallizable sugar in the gur 
is thereby increased, but that tho gur assumes a more or less dark colour. * The 
raw material obtuinod from limed juice is consequently of greater valuo to 
the refinea*’. Thus, when u cultivator is making gur for use in a refinery, 
the best results would bo attained by neutralizing about throe-fourths of each 
panful of his juice with “ milk of lime ” and adding the remaining one-fourth 
to the pan before boiling. Tho milk of limo should be prepared by adding 
four chhatdnks or efght oancos of burnt limo to five soors or one gallon of 
water, agitating the mixture till tho liquid beooufes milky. Ono-fourth of 
each pun of juioo should bo set apart and small quantities of this liquid “ milk 
of limo ” should bo thrown into tho remaining three-fourths, and the juice tested 
with a piece of blue litmus paper. It will then probably turn pink in colour. 
A little more milk of limo should thon bo added and the litmus paper dipped 
again. Tho litmus jmper will probably change its colour again, but tho shado 
of pink will be lighter this time. More milk of limo should bo gradually added 
in this manner and the juice tostod with litmus paper after each addition, till only 
a very slight change in the colour of the paper takes place. The juice should 
tllen be taken as nearly neutralized. 

Tho portion of tho jifioo not troated with limo should then be added to tho 
limed juice and tho mixture boiled in tho usuul way. The objection to the 
introduction of this process among ordinary cultivators is tho use of litmus ; 
endeavours have been made to devise some simpler indication of tho neutraliza¬ 
tion point, but so far without suooess. The acidity of tho juice varies so greatly 
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that no rulo of thumb can bo suggested which would be suitable for general 
adoption. 

In many districts of the IJnitod Provinces no clarifjdng ingredients are added 
y to the juice in the case of //Mr-making. As the boiling 

P liquid thickens it changes to a brown yellow colour 

' i. .... . - nri.. _j and hue to bo kept in continued motion with the 

pharuhi (Figure No. .7) (a wooden stirrer). When 
it is considered that the juice i^ thoroughly boiled, which is known by the 
appearance of bubbles called - “phut on the surface, the thick'syrup is tested 
by tuking a little of the qiedm or pdf/ (tho thickened synfp) between the forefinger 
•ni o • and thumb *and rolling it», so as to foriA small balls, 

X * vi • O • , *•.. ® 

• which should bo seibi-'solid* This test having boon , 
tried, tho sugan boiler transfers tho liquid by the 
“dori” (l^*igf«.re No. 8) into an earthen reeqptuclo 
. called “ chdk ” or “ niipli ”/which is placed close to 
the pan. It is then worked with a “ /./turpi ” or “ danted ” (Figure No. 9) till its 
Fiu. 9. temperature conics down to u degree which renders it 

possible to touch the .mass with the hand. Whon it 

-> solidifies, the product known as gur is ready. The gur 

is then made into bhclis (balls) of different sizes and 
weights, and kept outside in wooden baskets to dry. After this they are ready 
for sale in the market. 



In South Oudk wood ashes are, aR a rule, applied to the palms of the hand 
before working the hot stuff into bhclis, in order to prevent it from*'Sticking to 
the skin. The common bhv/i of the western districts is similar iii shape to tho 
cottage louf, and is muoh larger than tho bhclis of the eastern districts, which 
are perfectly round. 

In Azamgarli and Benares niuthid i& generally mUnufactured instead of bheli, 
and differs from the latter'in being more or less triangular and much smaller, 
being only as much in quantity as a niutlhi (closed fist) would hold. Muthid 
enjoys much reputation as a form of raw sugar specially suitablo for eating, and 
much cleanliness is usually observed in manufacturing it throughout the various 
operations. Mnthid is never used for refining purposes owing to its comparatively 
high cost. Sometimes cloves, cardamoms, powdered ginger, pieces of coooanut, 
and other spices are added to the boiling juice. r i*he gur is then called “ masdla- 
ddr niuthid Such muthids are eaten as a luxury and sent as presents to friends. 

In eastern districts tho common gur is classed under four heads in tho 
market, viz .,— 

(1) Chinihd or danahd —Which is very rich in crystals and soft in 
texture. It is considered to be pro-eminently fitted for refining. 
The gur that comes from the neighbourhood of Maghar in tho 
Basti district is mostly of this olass. It is known as maghar , 
and is highly esteemed by refiners. 
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(2) Latthd .—This is hard and poor in crystals. It is seldom used for 

refining except by mixing it in a small proportion with chinihd. 
It fetches a comparatively low prioo, und is used largely for 
eating. 

(3) Chingd .—This is harder still, and results when the thickened juice 

gets overheated by accident or oarelossness. It is never used for 
refining. • 

(1) Lit, lltd, or htahd .—When on aocount of careless boiling, excessively 
wet weather, or particularly poor quality of the juice (such as 
the juice expressed from fallen canes) the gur fails to solidify, 

it is known as lit. Jit 6, or litn/id. 

• • • • * 9 

When pdri and hot Phhcli is tho object, the boiled muss is poured into oarthen 
Fig. 10. fnoulds (Figure Nfl. 10),,where it cools and solidifies, assuming 

the shape of the moulds. Tllese lumps are known as pdri . 

1 * 



A statement is attached^ showing’ tho weights of tho bhr/is and pdris, such as 
are ordinarily manufactured in certain distriots of the United Provinces :■— 


District. 

Weight of 
par i 
in hoots. 

Weight of 
bin'll 
in seers. 

Deliru. 1 >iin 

... 


... 






24 

Baharan pur 


... 

... 





.. . 

24 

Muz a flu rn ji^rar 


... 


... 




r. 

24 

Meerut * 




... 




r> 

24 

Bulandsliuhr . 

... 



... 


... 


0 

24 

Aligarh 


• • • 

•y 

... 




... 

24 

Muttra 


a •• 






... 

24 

A^ra 






... 

... 

10 


Farrukliabad 

... 


• •• 

... 


... 


104 to 20 

• •• 

Maiiipuri 

... • 





... 

... 

... - 

24 

KtiiwuU 


... 

• •• 





... 

24 

Utah 

... 


... 



... • 


... 

24 

Bareilly 


• . • 

mrnm 



... 


... 

24 

Bijnor 

... 

aaa 


... 


... 




Budaun 


... 

... 

• • • 





21 

Moradabad 



... 

... 




... 

24 

Hliub jahuupur 

• • . 





... 


... 

24 

Pilibhit 



• •• 





... 

24 

Cawnpore 


... 

... 

... 




13A 

4 

Fateh pur 


... 


• 


... 



T\ 

Btlnda 

• 

• •• 


... 






llauiirprir 

... 

... 

• 



... 

... 

-I to 8 

... 

Allahabad 

... 


* . • 





... 

i 

J hiln si 

... 


... 

• a . 




5 to <! 


Jalautt 



• •• 






i 

Benares 


... 

... 

• 


... 

... 


i to 1 

,M i r/.apur 


... 

... 



• • ■ 


... 

i to 1 

Jiumpur 

... 



... 


... 

... 

• •• 

IA 

Glued pur 

... * 

... 






JO 

1 

Ball in 




... 



... 

20* 


Gorakhpur 


• . • 

... 

... 




... 

i 

Basti 


... 


... 



... 

. „ . 

i 

Az;uiipurU 







... 

... 

l 

Almora 

... 



• 


... 


. . . 

24 

G a rh will 

... 


... 

... 


... 

... * 

... 

a 4 


* Known as chakri, 

17 
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Weight, of 

Weight of 



District. 




pari 

hhrli 







In seers. 

in seers. 

Is’aini Tn! 

••• ••• 

... 

mrnm 

... 

... 

... 


l.uokmnv 

■ . • « . » 



... 

... 

20 to 40 


Ilium 

... . ... 




... 

... 


Ibie lSarcli 


... 

... 


... 

... 


Hit ajnur 






20 


H ardoi 




... 


... 


Khcri 

... ... 


... 


• *• 

8 to 20 

... 

Fv/.nbad 






... 

I 

(limiln 



• 



... 

i to ] 

15ali raieh 


... 


... 

... 

... 

n 

Huit (iii|>ur 




... 

# ... 

... 

f 

1‘art abgarh 

... 




• 

... 

1 * 

l’.ara Jianki 

... 

... 

--- • 

... 

• 

... 



Andar/d is u form of *<jur. iiumufaclMrod iu tiofnu o^‘ t^ic western districts* 
chiefly in Sahtiranpur and Dehru Dun. . . 

In this ease tho process just described with reference to tbo manufacture of 


r/tir is closely follow (id. ."When the juice is thoroughly heeled, it is emptied into 
nnothor pan, where it is kneaded with the “ taasad ” (wooden spoon) till it 
becomes cool and properly consistent. It is then laid on a mat with a wet cloth 
spread over it. As soon us the mass is sufficiently, dried, it is cut with knives 
into oblong bits (and arid) and collected into baskets. 

From the extraction of juice till the completion of the manufacture the 
whole process requires the services of a large number of persons, and thus affords 
emplovmont for a good man 3 ' day labourers, besides the carpenters who are 
required to repair from time to time, and set up the kalhtia in the districts where 
the wooden and stone mills are worked. These men are paid in different wu^'s 
in different districts. Not uncommonly, however, the cultivators cf tho same, 
and sometimes of two conterminous, villages club together to help each other 
in cutting their crops and making the (jar, the labour being divided among 
themselves and the order in which each •cultivator’s crop is to be tuken in hand 
being settled by mutual arrangement. In this way labour is seldom actually 
paid for, while it is rendered available at tho proper time. 

The following is a fair estimate of tlie cost per acre of cutting and crushing 
an average crop of sugarcane and converting it into (jar by hired labour : — 


0 ) 


CO 

CO 

(J) 

(A) 

(.(') 


CD 

00 

00 


Forty men are sufficient to cut, strip, and carry np tlio canes of an acre 
ol land from the field to the l-olhu. Their w'ages, if calculated at two 
annas per head, will amount to ... ... ... 1 

Tlu; hire til' an iron mill at i ight. annas a day for 15 days, during which 
period the canes will he crushed ... ... ... ... 

Hire of bullocks for the same period (two pairs at eight annus each) ... 

,, luirdh (the boiling pan) at t wo sunns a day for 1 <• days 
Wages of vnahnt (the man who keeps the mill supplied with pieces of 
cane and feeds it) at two annas a day for 15 days 
Wages of jhohid (the labourer who feeds the furnace and regulates the 
heat) at t wo annas per diem or JJ seers of gur per dtiy for the same 
period • 

Price of fhnh and other earthen vessels 

Fuel in addition to It hoi (mill refuse) ... ... 

Oil ... ... ... • ••• ••• 


Its. a. p. 


5 0 e 

7 8 0 

15 0 O 

1 11 0 

1 11 0 


111 o 

0 8 (I 

2 0 O 

() fi o 


Total 


at; o o 
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The total cost of manufacturing i/ttr thus comes to Its. 80 per acre. 

If a stone or wooden mill be used, the labour will run up to a very high 
figure, which we make no attempt to determine here, because ( 1 ) the use of thoso 
mills is not extensive, and ( 2 ) where they are in use the euue-growing cultivators, 
as a rule, help each other in the harvest by simple interchange of labour without 
one party paying the other for the work done by him. 

* (2) lldb. 

Another .form of raw sugar, almost,us important ns rjur, is the article known 
us rdb, into which the greater part of the juice produced in the Rohilkhund and 
Meorut Divisions is generally converted. It differs from <jur in being of a thin¬ 
ner consistency and is used ph;efly for fJUe manufacture of the refined sugar called 
l,hdud or kachchi child as distinguished from jiukkt child, which is largely manu¬ 
factured from (fur, rah being used for’tho manufacture of pal;hi c/i'.id only in parts 
9S i\i e Gorakhpur Division. 

1 W * 

Jtdb is prepared undef two different systems.oT manufacture, viz., the .s dir 
sj^stem alid the hcl system. , 

(a ) JU amifart are of “ rub " under the “ sdir ” system. 

This method is, as a rule, followed by tho cultivators who work with their 
own juice. The process of manufacture and the appliances usod are identical 
with those employed in tho manufacture of gnr, tho only difference being that 
the boiling is not so prolonged as in the case of </ur. The syrup, when ready, is* 
removed from tho pan and kept in kn/sis or Minds to crystallize. Sdir rdb is 
generally* of two kinds, viz., ( 1 ) dharkautc&n and ( 2 ) hmidhuuirdin. 

The latter is somewhat thicker than the former and riohor in crystals, being 
muuufucturod with pure and filtered juice, which is also clarified. Tho formor is 
prepared from a mixture of puro juice and nisi (tho juice mixed with water) 
without being filtered or clarified, and* is therefore less prized by thfc refiner. 

( h ) Honvfaetvre of “ rah ” under tin hel ” system. 

Tho term bid literally means a tendril, something which protends itself or 
grows onwards, and is applied to the peculiar system of manufacturing rah in 
which tho cane juice is boiled in a set of five pans, being transferred successively 
frtmi one into tho other pan in the course of boiling till it acquires the requisite 
consistency of in the last pan, the primary sense of the term being conveyed 
by the fact of the process of boiling being so to speak elongated. Tho lud system 
is most prevalent in Rohilkhund, and is unquestionably superior to the sdir 
system, in which the boiling is generally confined to a single pan. The former 
is followed almost exclusively by the khandxdri, who purchases tho juice from 
cultivators and the latifcr almost entirely bv the cultivator with his own juice 
and crude appliances. With regard to qualify, tho In l *rdb is always riolior in 
crystullizublo sugar than the sdir rdb, the former yielding as much as 85 per 
cent, of Jchdud in refining ; while the latter, even when the best of its kind, does 
not produce more than 33* Tho khdud made from bid r % db is always whiter in 
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colour os compared with the produoe of the sdir rdb, and tho two kinds of lchdnda 
are roadily distinguished from each other by sugar experts. The molasses (sldrd) 
of the sdir rdb, however, alwuj's contain a higher percentage of crystallizable 
* sugar than those of tho bel rdb and are consequently more profitably used for 
the manufacture of the inferior class of khdnd, a bye-product known as doyam or 
yaldtcai- /. i-lc/idnd. The superiority of the sdir molasses is due to tho fact that 
the crystals of sdir rdb, being comparatively fine, dissolvo more easily and pass 
out in solution in greater quantity with the molasses in the manufacture from 
the rdb of tho somi-drainod raw sugar known as potli oVputri. 

The building temporarily erected for.the bel is a modest one, consisting of' 
four mud walls thatched ovpr with grass, on opening being, as a rule, loft in the 
roof to allow the vapour of the-'juice to e'seape freely. &utttide this "hut is the 
open yard where tho mills work. Froyi 0 tf» 12 bulb us are ordinarily worked 
for each system of five pans. Sometimes two systems of five pans each* at# 
worked in tho same building, and the bel is then culled a dohri bel, the number 
of tho mills attached to the factory being also doubled. 

The furnace, which is provided with a Hue (dhundhit), is a subterranean 
cxcavution across the breadth of the shod and has two orifices outside, one (bilaiiyd) 
for feeding the furnace with fuel; and tho other (pardd) for taking out the 
ashos. Over tho furnuc- are fixed the five boiling pans in the manner shown in 
Illustration VI in a row, so that the largest pan is furthest from the feed end 
of tho furnace and the smallest directly over it. On either side of tho largest 
pan a mud platform is raised. On one of theso jdatforms two earthen troughs 
(Hands), not visible in tho diagram, are sunk to contain the clarifying mixtures. 
On the othor platform two or three earthen pot^aro sunk similarly, to receive 
the scum. At the foot of the wall and on one sido of the smallest pan a sot 
of two or three ndnds is let into the ground, in which thp rdb is stored for 

• « ti 

cooling. 

The appliances. —Tho following is a list, with a brief description, of the various 

appliances used in tho bel :— 

Tho system of five iron pans consists of— 

(a) Ilauz (“the tauk”)> the largost pan, which serves as the first recep¬ 

tacle for the juice. It has a diameter of about eight feet and 
contains about 50 maunds of juice. , 

(b) Nik It dr (“the clarifier ”)> the second pan or the one next to the hauz; 

diameter about feet; contains about 32 maunds of juice. In 
this pan the juice is heated till the scum comes up and is removed. 

(c) Khauld or phuld (“ the boiler ”), tho third or the middle pan, so 

called as boiling proper begins in this pub ; diameter about four 
feet; contains about 1G maunds of juice. 

(d) Phadkd (from phadalcnd, tq bubble), so called because tho juice boils 

with greater force in this than in tho third pan; diameter about 
four feet; oontains about six maunds Oi juieo. 



rh«4o-Litho , T C- Praas. Roork*».—No. &S*0 - 
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(c.) Parchhd (“ tho lust ” ) is the fifth and the smallest pan in which 
juice concentrates finally into rdb; diaiuoter about two feet eight 
inches ; holds about 10 seers of juioo. 


Fig. 11. 



Tfdinrfds (Figure No. 11) aro tho threo earthen 
troughs to the loft hand side of the parchhd , tho ono 
nearest to tho latter being eonnectod with it by nioans 
of ft channel (parndli), which is tho passage for rdb . 
In these troughs the rdb is cooled down. 



Pound. (Figure No. 12), a 
perforated ladle for skimming 
•off patoi from tho nikhdr and 
“ mail ” from the other pans. 

Jxaranyd (Figure No. 13) is 
a ladle for carrying juice from 
one to another. 


Fig. 14. Pori (Figure No. 14) is simi¬ 

lar to Icarangd , but of smaller 
dimensions than tho latter, and 
is used for disturbing the rdb 
in the ndnds in order to cool 
it. 

.t 

Flf . 15 Fig. 16. Tipdi (Figure No. 15) is u 

wooden stand resembling a 
ladder of two steps, and sup¬ 
ports a jhunted (Figure ‘No. 
16) (busket of wicker work), 
over *which u cloth filter is 
tied. Below the tipdi there is a ndnth. When the skimmings are put over the 
filter, the scum proper remains above the filter, while tho small quantity of juice 
mixed with it makes its way into tho ndnd below. 

18 
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Fig. 18. 


— % 



Fig. 20 . 


Fig. 17 

msm 


Kunchi (Figure No. 17) is a 
small brush for sprinkling tho 
clarifying matter over the 
juice while boiling in pans.. 

Kauru (Figure No. 18) is 
un iron bar curved at both the 
ends used for taking out the 
• ashes from the furnace. 

Dcflchi (Figure No. 19) is a 
, small jug with a handle, and is ’ 

. used for taking out the juice 
from one vossel und pouring it 
. into another. 

id aid (Figuro No. 20) is a large ear£ho.j 
jar sunk into the eurth closo to the crushing 
mill to receive the juice expressed. It 

forms a standard ol measure for tho quantity 
of juice received by the proprietor of the 
bvl or delivered by tho cultivator, but varies 
in capacity, usually holding from three to four 
maunds of juice. 

Kami, or kalsi (Figure No. 21) is the earthen 
< 7 /mrd-shapod jar in which rdb is filled when 
ready and kept till required for refining. 

The process of manufacture .—First of all tho five pans are thoroughly cleaned 
by prolonged rubbing of stones against their inner Burfaoe and copious washings 
with plain Avater, so as to remove as much as possible the rust and any other dirt 
that may bo sticking to tho surface, uncleanliness being considered to affoct 
seriously the quulity and colour of r&b. This operation is carefully repeated daily 
before tho boiling is started. Juioe is then brought by the bhishti from the soveral 
maids attached to the cultivator’s mills working outside and collected in tho hauz. 
A piece of ordinary cloth is suspended to servo as a strainer, and the bhishti emp¬ 
ties his mashk of juice over tho struinor, so thut the juice may got filtered while 
entering tho hauz. Khoi, the mill refuse or “ begass” is collected and exposed to 
the sun. When dry, it is used as the fuel for boiling. At first it is shoved into tho 
furnace through eithor of tho two orifices called “ bilaigu ” and “ parda” and fire 
applied. Tho “parda” is then closed with mud in order to prevent dissipation 
of heat, the furnace being then fed through the “ bit ait/a ” alone. When the 
bvtjass is not sufficiently dry, as is usually the case at the commencement of tho 
operations, firewood, chiefly dhdk (Butea frondosa), is used till the begass is fit for 
use. Thus the use of firewood is indispensable during the first two or three days 
wlion tho bet is started, and again when tho weather is rainy or cloudy. Begass 
would undoubtedly make a capital manure for sugarcane, and its manurial value 
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has been invariably recognised in Quconslund and other sugar-producing coun¬ 
tries ; but as no fuol can bo had readily in India at the samo cheap oost as the 
betjass, and the khandsdri, who docs not ordinarily grow muoh cane himself, 
cares little about tho manurial value of the refuse, tho whole of it is burnt in 
tho boiling furnace. Bosides, the cultivator cannot ufEord to pay the cost of cart¬ 
ing tho material back to his fields, and his juice is usually bought on the distmot 
understanding that the refuse> will be handed over to the khandsdri for burning. 
In justification of tho khandsdri's action ^it Aiay be stated that if he were to use 
ordinary firewood, tho of manufacture would run up to such a high figure us 
lo loave littje margin for a profit. 


• When the juice has teen farmed to u certain degree in the hauz, a portion 
of it is transferred to th o nikhdr, in order to be clarified by tho addition of certain 


clarifying ugents! 1 Tho following recijso waf a mixture commonly ,used in Ilohil- 
kfeancl is sufficient for a mala-ixil of juice :— * 

Sajji (crude carbonate o£ soda), two ounces. 


, Decoction of bhatkataiyd or of fdlsd bark, 4 lb. 

Infusion of the slumft of dculd, a kind of fiybisnus, 2 lbs. 


The bark and the stems a»e added to the water in indefinite quantities, but 
enough to yield a mucilaginous liquid. 


Small quantities of this mixture are added to the boiljwg juice at intervals to 
assist separation of tho scum (patoi), which is taken off by moans of a paund and 
placed over a cloth strainer spread over a. jharm'd (basket) placed on the tipdi. A 
little juice^ always comes off with the scum, and this filters through the strainer 
into tho Jidnd below the tipdi , the real refuse alone being left on the strainer. 
The manner in whioh this jujeo is disposed of will bo described presently. 
When tho patoi has been skimmod off about half a dozen times, the juice is 
considered to be nearly free from matters which it is desirable to eliminate. It 
is then removed into the kliauld or the tliird pan, and is boiled well. Any fur¬ 
ther soum rising up is again taken olf. In tho course of boiling, if an overflow 
is apprehended, a mixture of crushed castor seeds with water is sprinklod on the 
surface of the boiling liquid with tho ktinchi, a brush-shaped implement, and this 
process at onco suppresses the violonco of boiling. At a certain stage of boiling 
tho juioe is removed from tho kliauld into the fourth pan, tho phadkd, whore it. 
further conoentrdtes. From phadkd. the concontratod liquid is brought into the 
parchhd, tho fifth and tho last pan, in which tho final degroo of concentration is 
attuined. 

It requires an experienced oyo to mark the stage whon tho liquid is ready 
for being transferred from one pan to another, the stages being, as a rule, deter¬ 
mined from tho various Shades of colour whioh tho liquid acquires during the 
process. Generally speaking, the colour of the juice while in the hauz is natural; 
in nikhdr whitish greeny tho whiteness being due to the colour of the slowly-rising 
scum ; in kliauld pale yellow ; in phadkd yellow, and in paxchhd golden yellow. 
The tomperature of the pctt'chhd, whioh is nearest to thg feeding point of the 
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furnace, is always the highest, and great care is usually exercised in manipu¬ 
lating the liquid while it is in that pan so as to prevent its getting overheated 
or burnt. The slightest oversight or carelessness on the part of the kdrigar 
■when attending to this pan mars the quality of rdb, and such occurrences 
are not uncommon. From the parchh& the hot liquid is carried into the ndnd 
through the channel called parn6.li, and stirred in the latter by tho dori in order 
to cool and develop tho crystals. From the first ndnd the material is trans¬ 
ferred to tho second, and from tho gfocond to the third, being stirred similarly in 
each. In some dels there are only two ndnd a. From tho last ndnd the liquid is 
poured into karsis, in which it cools finujly and assumes the form o£ raw sugal 
that is popularly known hy the name of rdb. . , • 

The juice separated from the patoi which is collected ill the ndfid below the • 
tipdi is taken put and*con verted in somp /*>/s"into shir a by boilihg ; in others it is 
mixed with the boiling juice and "converted into rdb, but this plan is srfid rfto 
injure the quality of rdb. In places it is customary to toil it separately in the 
third pan so as to convert it into m rdb which, as a matter of fact, is of . a compar¬ 
atively inferior quality. The scum proper is of no use except for feeding cattle. 

The staff’ required for working the “ In •/.”—Tim owner of u be! has ordinarily 
to engage the following stuff for the period tho bet is worked, which generally 
extends over 3 to 3A%*'\Hths ending with the lloli festival:—- 


Dcxignatiu n . 1 V'ugcs . 


(I) 

Alien* hi ... 

Its. C to Kb. 7 u month 

(2> 

Jiaroghd ... 

Its. 4 to Rs. 5 a month 

(3) 

Jthishti 

Ro. 1-8-0 per mill working 
for the bel. 

(4) 

J holui (the 
feeder). 

Iks. 5 to Its. 4-8-0 a month. 

(•') 

K&rigans ... 

11s. 40 to Its. 55 on contract 
for, the whole season. 


Untie*. 

Keeps an account of juice received from 
the cultivators ftliii of the h arsis of rut/ 
prepared. He is ulso genera! superin¬ 
tendent of the bet. *i # 

Sees if everything is in working order 
and being properly used ; nltso wakes at 
nigl*t. to keep a watch over the hcl 
si i«:k. 

firings the juice from •maids, pours it into 
the hum, nod reports to Muushi his hav¬ 
ing done b >. 

Three to five jhokas are kept in a bet to 
feed the furnace and to do miscella¬ 
neous work. 

These are the men who boil the juice to 
prepare rdb and are held responsible for 
it, t.c., from the moment, the juice is 
poured into the hum till the rub is 
carried to the last. nutj,d for cooling. 


In addition to the wages notod above, the Munslii gets a karri of rdb at tho 
close of operations, and tho jholds are allowed soma juioo daily to drink. 


The “ bel ” accounts. —Tho following is a carefully-prepared estimate of 
the expenditure and income of a typical bet in Itohilkhand in which 4,000 maunda 
qf juice are worked into rdb during the season, juice being bought from cultivators 
under the dddni system in which money is advanced to the cultivators before¬ 
hand :— 


(aj Kxjie.nditdre — * 

Four thousand mauuds (standard) of juice at Kb. 45 per hnpdrcd 
tnaunds ... ... • 

Krection of tbe.iu;Z building ... 

Hire of puns ... ... 

Xarigars engaged on contract for the season 


lls. a. p. 

1,800 0 0 
22 0 O 

45 0 O 

16 0 ft 
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Wages of a Munthi for 3.J months at. Us. 7 per mensem ... 21 8 0 

,, daroghd for 34 months ut Its. 5 per mensem ... 17 8 O 

JBhi&hti ... ... ... ... ... ... 18 o (> 

dhokds ... ... ... ... ... ... o () 

Zamlnddr's duos ... ... ... ... ... Jr, 0 (> 

J*rohit (priest) ... ... ... ... ... •_> 0 f) 

Alms to Jirdhnia.ua ... ... ... ... ... *280 

Mustard oil for clarifying juice ... ... , ... ... ;t n o , 

Castor seeds ... ... ... ... ... r> () 0 

JJeuld (hybiscus) stalks . ... ... ... ... f, <> <> 

Crude carbonate of soda (sajjij... ... ... ... };> o <> 

^■■■ ••• • ... ... 41) (I O 

stationery... ... • ... e ... ... o j j <> 

Contingencies (tobaoWo, mats, ,Vc.) ... ... ... 5 o <) 

JCarsis , 1,000, at Its" 3 per hundred (to contain 20 Beers of rut> on 

4fce average) ... ... , ... ... ... *8 ( > 0 

Cioth for filters "... ... ... ... .... 2 8 0 

<r • 

£• • • • • *-——- 

* Total expenditure * ... 2,100 12 o 

fhj Income —- . _ 

Price of 800 munnds of rdf/ produced <2(tpor cent, of the juice} at 

its. 3 per maurnl ... ... * ... • ... ... 2,10<5 0 O 

* : Profit • ... 233 4 o 

• ~ — —— —• 

Tho profit does not include interest on capital, which has beon omitted in 
view of the fact that, under the dddtii system, the proprietor of the bid, gets juice 
at a much cheaper rate than'if he wore to make cash payment at the time of 
purchase, i.e. under the “ khush-kharid ” system. 

Wo also subjoin a statement showing tho real aeeoumfl^of throe &e/-working 
khands&ris of Shuhjahdnpur in a number of years, the entries having boon to¬ 
talled up from their bahi-k/tdtan under our personal supervision :— 

Statement showing the real accounts of certain. “ he/. ” owners in the Shahja.hdnpur district. 


Ub. 

a. 

P- 

21 

8 

0 

17 

8 

o 

18 

O 

o 

41 

<) 

0 

16 

0 

0 

*> 

o 

0 

*2 

8 

0 

:t 

o 

o 

6 

o 

o 

6 

o 

0 

12 

o 

0 

49 

0 

o 

o 

12 

(> 

5 

0 

0 

48 

o 

0 

2 

8 

o 

2,160 

12 

o 

2,40<5 

0 

o 

233 

4 

o 


Name of hJiand - 
Mari. 





Mda. 

Ub. 

Its. 

Ub. 

a. 

I>- 

•189/-96 

3,846 

1,731 

• 

261 

45 

8 

3 

1897-98 

4,923 

3,028 

312 

61 

8 

1 

*1891-96 

3,601 

1,666 

42G 

• 

46 

15 

9 

1896-96 

i 

0,079 

3,112 

336 

i 

61 

3 

1 

*1896-97 

! 

(W-tSG 

1,462 

360 

41 

15 

M 

1897-98 

I 

2,822 

1,736 

220 

61 

8 

3 

1898-94| 

1 

6,262 

2,743 

302 

52 

• 

<» 

0 


I o 

HH 

<-> _ | to 

5 “ I a a. 


lit; g I 0)0 




Us. a. p. 
18'8 2 12 1 


8 [ 22-1 j 


t- o 
P3 rn 
O TZ 
O fl . 

o a; 
S cj 

g r—I .r-» 


Us. a. p. 
G 12 7 

G 5 4 


18-8 S Oil 11 13 3 

iso 2 is 9 nap 

196 3 10 3 10 0 8 


18- G 3 11 6 

19- 9 2 12 11 


7 12 9 

6 11 9 


* In this year extra expenditure was incurred in procuring 1 ’ the juice through paid 
contractors; hence the inciuence o£ cost of conversion shown in column 11 wos very high. 
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(3) JJhosd. 


This is a product intermediate between gar and r&b, i.c„, thinner in consist¬ 
ency than the former and thicker than the latter. In its manufacture the juice 
is neither filtered nor clarified, and is full of all sorts of impurities. Dhosd * is 
consequently very dirty stuff and is used exclusively for refining, never for 
eating on account of its repulsive appearance. It is largely manufactured in 
Azumgarh to be refined into c/nui. 

m 

( 4 ) alar-isurkh . 

Shakar-i-surkh is a form of raw sugar largely manuiacturoci m tne Meerut 
Division and parts of Itohilkhand direct*from tho cane juice and consumed^by 
the middle and poorer classes .as an artricle o*f fftod and uaed by tly hahedis for . 
the manufacture of inferior kinds of sweets., It is never used.for refining, us it 
cannot be refined by any of the various systoms of refining known to the native 
refinors and confectioners. 

In the process of manufacture two pans ure generally used. In the first 
the juice only simmers and is eleafod of the scum which rises to tho surface. It 
is then transferred to tho next pan to bo boiled completely, some liquid clarifying 
mixture being poured into it every now and then. As soon as tho first pan is 
emptied of the hot juieo, plain water is poured into it and tho pan allowed to 
stand on the furnace. ' viTlien the syrup has boiled down to a thick consistency, 
it is kneaded witli the dohri in the pan, the beut in tho furnace being lovrorod so 
that the contents of tho pan may not burn. Should tho syrup get overheutod, 
hot water is poured into it from the adjacent pan. In the manufacture of shakar 
the boiling is continued a little longer than is done in tho case of gat. 

The boiled syrup is then removed to a chdk (Figure No. 22) (a shallow, circu- 


Fni. 22. 



Fio. 23. 


lar earthen vessel) and left there to cool purtially. After an 
intervul of about 30 minutes it is well stirred with the “ chatud” 
or “ hdlhi cl*dk” and as it thickens is made into a big lump of 
conical shape in the centre of tho chdk. 

lldthi chdk is a wooden implement resembling the mason’s 
“ thdpi ” to the flat end of which a pieoe of sheet iron is rivettod 
■with nails (see Figure No. 23). Itch , tho well known oflloresoent 


salt, foxind on the surface of usar (alkaline) soils, is then sprinklod 
over the big lump and tho mass is again kneaded with the hdthi 
chdk until it has acquired a pale yellow colour. The material is 
again made into a conical lump and removed to the next chdk 
known as “ chukli ” to cool down further. In the chnkli there 
remains always a certain quantity of shakar of tho previous manu¬ 
facture, which is technically called “ lapctd .” Tho conical lump is thoroughly 
smeared with the lapctd, the operation being known as “ lapctd (lend.” It is stated 
that this coating of t,he “ lapctd” stops evaporation and free escape of the gas 
formed by the action of the rch (alkali) on the organic acids present in the juice. 
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and facilitates the crumbling of the mass into a fine powder. After 15 or 20 min¬ 
utes the mass is rubbed violently between the hands till the surkh shakar is ready. 

We earriod out two experiments in u cultivator’s boiling' shod in Muzaffar- 
nagar, to determine how far the use of rch and lapctd were neoossury or advan¬ 
tageous. In the first experiment no lapetd was added to the mass and a moderate 
quantity of rch was mixed with it. The mass could bo broken to u powder, but 
it required considerable manuitl force, and a largo number of small lumps (turri) 
of gur were, moreover, left uncrumbled. In* the second experiment, in which 
only “ lapetd ” was used^wud no rch , it, eoulA easily be reduced to a fine powder 
with very lHtle turn in it. The product of the first experiment was, howovor, 
superior to that of the see*ond in respect of colour. 

x • s • « • 

It can therefore be safely stated that, the re/' greatly improves the colour, 
while the use of "“lapetd” materially, h^lps the crumbling. The presence of 
***turti " (small unbroken lumps) in tlie shakar is an undesirable feature, and 
reduces the market valuo of .the “ shakar" In 12 hours*six or seven kundis of 
juice can .be boiled and made into shakar, yaeh kttn.di containing about 3£ 
standard maunds of juice. 

Juice sufficient to produce*100 maunds of “gur" yields about 98 maunds of 
tf shalar." Shalar lias the objectionable property of deliquescence when exposed 
to the air in tho rainy season, and this is one of the resitwhy it is not more 
in favour with tho public. 

(5) Jrhdp,(I or shalar of the east. 

A prfaluct of rah almost identical with the potli of llohilkhand is known in 
eastern districts under tho name of khdud or shalar; but the methods of manu- 
facture of the two articles differ. The following is an account of the method of 
manufacturing khd/ul or shakar borrowed from the Settlement Ilenort of Azam- 
garh : — 

“ To make shakar a sorios of little parallel drain. 1 ? are made in tho floor of one 
end of a small house or closet. Those drains are from one foot to 1.8 inches apart, 
and are six or seven inchos doep and broad. They lead into a somewhat larger 
drain, which cuts them at right angles and leads into a dohhd. Over the floor 
thus divided by “ ndlis " a framework of bamboos called dhdr is laid, and upon 
that u matting ntudp of rushes or gondri. The rdh is tied lightly in cloth (lothd) 
in quantities of a rnaund. The bundle is called a motari, and when allowed to 
talco shape, it is a round, flattish muss like a large cheese. Several moiaris are 
piled one above another in rows upon the dhdr over tho drains, and largo weights 
made of sun-baked clay, called hhirds, are put upon the piles. Chotd soon bogirfs 
to ooze from the motarif, and to trickle down through the dhdr into the ndlis 
and dohhd . Compression is kept up probably for 15 or 20 days till chotd oeases 
to exude. The stuff which remains in the motaris is shakar, and it is u damp, 
light brown substance. One-half (in weight) of the rdh should remain as shakar, 
and in tho manufacture ol chini from it there should Jjo little or no refuse. 
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One-half (in weight) of the shakar becomes chini, the other half is molasses. 
Shakar soils ut about half the price of chini 


CHAPTER VII. 

i 

Ceremonies and superstitions connected with tiie cultivation 

OF SUGARCANE. 

r- 

It would indeed be strdnge if in a country lilac India the cultivation of 
such an important crop as sugarcane were not attended with some eoremonids 
and superstitious observations. These are m^morous and are connootod with rpost 
of the intermediate processes' of cane cultivation, by lar'tho inost general and 
prominent being thoso observed at thc^imesr of sowing and cutting the crop. 

Since agriculture as a profession is mostly confiued to the Hindus in«thpse 
Provinces, these ceremonies and superstitions aro necessarily Hinduistic in thoir 
form and conception. 13ut, wherever Muhammadans follow tho agricultural 
profession, they also not uncommonly obsorvo tkbm like their Hindu brother- 
cultivators. Any complete survey of tho subject is out of the question ; but in 
the following pages an attempt will be made to discuss it very briofly. 

The ceremonies .-\vjch belong to each process will, so far as possible, be 
described under that heuding. 

Sowing. 

Throughout the United Provinces it is the common practice to frmko some 
pit jd in the field to be sown with cane on the day of sowing and to give a foust to 
frionds and Brahmans, which latter ceremony is generally called “ ukh bhoj .” 
Tho object, no doubt, is the invocation of Divine aid for success in tho enterprise. 
This practice is common ; but the details*aro varied in**their fbrrn in the different 
parts of the Provinces, and it will be interesting to note them hero. 

Tho following custom, with slight locul diversities in details, is observed at 
tho sowing time in the Agru and Itohilkhand Divisions, in Bundelkhand, and in 
Oudh. 

On the day of sowing the plough is first taken to tho field amidst a proces¬ 
sion of females singing bhajans (hymns) all the way from the cultivator’s house 
to the field. Arriving at the field, five small sticks are fixed in a corner of tho 
field, and within the enclosure formed by these sticks the sacred fire, agt/dri, is 
kindled. Some sweets, dhup (a kind of rwsin), and rioo are then offered at tho 
fire. This being over, the time comes for tho plough to commence sowing. Th‘o 
ploughman wears a haunt 'i (necklace) round his neck*, and has a tiled (mark) 
painted on his forehead with tho sacred red dye known as * f roll ” or “ rori.” 
The bullocks yoked to tho plough have also a tikd put on their foreheads. 
Kdlal (soot obtained from a common country lamp) is dusted into the eyes 
of both the driver and tho bullocks. 
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Mr. Moens, in his Settlement Report of the IJareilly District, thus describes 
the custom prevailing: in that district at the time of sowing: :— 

“ An ordinary plough which has first been payacd and hud a red tiled put on 
it‘goes first ; this is followed in the same furrow by a second, llehind this 
comes the sower wearing silver ornaments, a necklace ( tut nut i) and flowers ou.liis 
neck and a red tiled on his forehead. He is usually fed with yhi, nuthtii, 
&.G., before commencing . .•. After the sowing is com¬ 

pleted all who huve been engaged in the ^orlicome to the house of the cultivator 
of the field and have a^ good dinner of leaf hi (a dish m^de of gram flour and 
curdled ini 1£), rice, ddt, and rhajidl in.” m 

. In Gorakhpur, wlieii' the field, is ready to receive the* seed, a pitcher full 

. • • • # 

- of water is first pladbdTu it. The d river then takes the plough and moves 
it either to the* east or to the iforf.li.. When the seech is firsji thrown into 
t£w> field, tlio cultivators invoke the blessings of their household gods by 
crying out “ J ai jai /’* Thpn in the evening follows the inevitable feast. The 
same nighj., after the feast, the women and children of the family take to the field 
some victuals, such us rice, milk, &c .; they are accompanied by a labourer who lius 
on his head a basketful of manure. The manure is spread on the field aud tlio 
plate containing the victuals placed on it ; around the plate five, seven, or 
nine narkauddn (reeds) are fixed in the manure, to ^\.'4fThh the party make 
obeisance. A chirdyh (lamp) is then lit, and the kdhtl (soot.) obtained from it is 
applied to the eyelashes by all present aud the following couplet is sung in a 
chorus :— 

“ Shir a tndli, Shiva vtdli, lehdo dtidh hhdt : 

TJlhid upjai nda tidu hdth.” 

£0 ! Shiva, the gardener, eat rice and milk (and wo pray that) 
^Sugarcane may grow as tall as nine cubits ] # 

Some more prayers are then offered and the party return home. 

The fixing of the narkanddn and the dusting of JedJut are auguries oT the tall 
growth of the cane crop and black colour of the bloom of the canes. 

As to the superstitions connected with sowing— 

(a) the sight of a man on horseback at the time when cane is being 
sown is regarded a good omen ; 

(h) similarly the sigjit, at. the time, of a horse loaded with cane is 
also regarded auspicious ; 

(c) in Rallia the cultivators abstain from using salt in their food on the 

day of sowing for fear the jo-lee may become saltish in taste; 

(d) in places females are not allowed to cross the sugarcane fields in the 

early stageS of its growth, because it is supposed that the presence 
of the weaker sex at such u time would rendtft* the crt>p poor. 

Ttincane. 

To avert disease the cultivators in Sh&hjahanpur muke.a pay'd on the 18th of 
JBai&dkh. It is culled the Bahadurd-kd-pajd , as it is done to propitiate the 

20 
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bahndurd, an insect injurious to the crop. According to Mr. Moens, a similar 
ceremony, knovrn as Sunri-kdi-pujd, is observed in Bareilly in the month of Kdtik, 
to ward off the insect called sunri. 

“ The as d>ni takes from his houso pur is, ght, mithdi, and fivo or six sunri ^ of 
<U(\ (wheat flour) pressed into the shape of a pear and some cloan water, goes 
to the field, and burns a horn and sacrifices somo of the puns, &c. lie then buries 
one of the sunris at each corner of tho field, oats the remainder of tlio pur is, Sfc., 
and goes home happy.” 

Cutting. 

There is a custqm among cultivator* having well ju'gh the fore<5 of law not 
to cut tho cane crop before the I)eo-(rifttin 'the * 1 lth^day of the second half 
of Kdtik). The custom must have been very rigidly followod .in former times ; 
but at the present day somo laxity “in" its observance is noticeable, as ^canes 
for chewing purposes qome long before tho Deo-othdn i;.to the markets of the 
larger cities in these Provinces. Tho greater part of the cultivators who thus 
bring their produce to tho market*before the fixed date are Muhammadans, who 
do not follow the Hindu cultivators in this respect, and to this is probably duo 
tho early cutting of the chewing cane in tho neighbourhood of larger cities. 
It is, however, remarkable that tho cane cut before the date above specified 
is used only for chewing, and not for pressing. An orthodox Hindu can, never¬ 
theless, on no account be persuaded to eat sugarcane before tho Deo-othdn. This 
custom has naturally associated tho celebration of Deo-othdn with the cultivation 
of sugarcane, although in reality Deo-othdn is a festival quito independent of 
the cultivation of cane. It is therefore erroneous to suppose that .Deo-othdn is 
a cane cultivation festival, as some people seem to think. It is the day on 
which, according to Hindu belief, the god Vishnu rises from his four months’ 
sleep. He’is worshipped that day, and among several other articles sugaroane is 
also offered to him. On tho Deo-othdn, before cutting of tho crop is commenced, 
the following ceremony is observed :— 

The cultivator first breaks off a number of canes and distributes five canes 
each to the village priest, blacksmith, carpenter, and dhobi , and tukos five canes 
to his house for purposos of the pujd, where ho offers them to Vishnu with prayers 
and certain other rites. Tho rnantrd rcud by tho Brahman priest in tho Deo- 
othdn pujd. runs us follows : — 

rfirftr sjttct ii 

[Rise and sit up,-C> Lord ! shake off Thy slumber, O Master of the Uni¬ 
verse ! With Thee hath slept the whole of the universe, and with Thy 
rising shall it rise.] , 

In places the tops of the canes are broken off when the pujd is over and 
suspended to the roof till the Iloii, when they are burnt. The oanes used for pujd 
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are given to the family priest. Aftor this pujd the cutting of the orop com¬ 
mences from the time fixed by the priest as propitious for the operation. 

Whatovor may he the other objects held in view in fixing the cutting of 
cane on the day of Deo-othdn, one thing is oertain, and it is the fact that till then * 
the sugarcane is unripe, the juice not fit for boiling, and the cane not w>rth 
eating. 

"Extraction of the juice. 

The extraction of juieo is commenced qn'tho day and hour fixed by the Brah¬ 
man as luck}’ for the ejillivutor. Some of the juice is first given to a Brahman, 
and is ulso« distributed to friends of tiio family and the labourers employed in 
th*e work. In some districts .friends are also feasted at night, the meal served 
consisting chiefly of rice boiled in tho juice. 

In Gorakhpur the pressing of canot is commenced before khanedns (an* in¬ 
auspicious period prescribed by astrologors), and if circumstances do not permit 
this, then the pressing is deferred till that period i$ over. When the work com¬ 
mences after tho khanedns, the juice pressed first is eaten by the cultivator and 
fiis friends and not used for making, the practice being culled kharjar (des- 
troyor of bad luck). 

In Basti from the first produce of tho kolhu (sugar-pressing mill) offerings 
are made to Dlahdkdli and M({hddcva. 

In Bijnor, near the furnace for boiling tho juice, “ tho tomb of a kdzi (judge)” 
is orected, and before making gur some juice is poured on it. "When the gar is 
made, u vnull quantity of it is offered daily at the tomb. Tho belief is that the 
departed squls of the pious kdzis who administered justico in former times will, 
if thus propitiuted, shower bleswiugs and make the operation a successful one. 

Gar-making. 

According to fhe usu^l practice of # tho Hindus, the lump of gyr made first 
is given to a Brahman for eating, and is also distributed among the labourers 
employed in tho process. There are some variations in this practice of courso in 
places. Bor instance, in Basti, when tho gar is ready one seer and a quarter of 
it is sot apart for offering to Mahabir or llanum&n, the monkey god, and is as 
far as possible sent to the grout temple of that god at Ajudhya. Bailing this, 
it is given ovor to a Briihman by way of charity. 

• U'he Bhanrarau ceremony. 

Before the manufacture of gur or rdb commences regularly in the eastern 
districts, the cultivators who join in # one kolhu for the crushing season cut a 
.bundle of canes from thoir respective fields and curry them to tho pressing 
machine at an auspicious hour of tho day iixod by the villuge priest. Tho canes 
are pressed, the juice is boiled uud made into small bheli» each weighing about 
two chhatdks. 

Tho bhelis knowh as Bhanrarau-ki;bheli are distributed among themselves 
and also given to the menials of the villago and tho priest.* On tho day following 
tho coremon}' the regulur manufacture of gur or rdb begins. 
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This ceremony is observed among 1 the cultivators of the eastorn districts 
only, and is known as hhanrarau. 

On tho last day of cane-crushing the cultivators in the western tracts leave 
one or two clumps of canes in their fields in honour of inakdl deotd, who is 
believed to have brought canes into tho world. 

It is stated among tho Hindu cultivators that once upon a time, at a certain 
place where eane-orushing was going on, tho ninth-id, or tho man who foods tho 
crushing machine, finding no canes, <y/i6d out to inakdl deotd, who was standing 
by tho kolhu without'being recognised by anyone, to bring canes to him. Upon 
this inakdl deotd ran .away as fast as he dould to the eaye field lest ho might bo 
forcibly employed as a Ikbouror. Since then it.tikdl ifrol/i is .supposed to keep 
bimself hidden in the cane fields and never goes to the mills. II is share of canes 
is therefore left at his abode, and these har es are either taken away hv the .poor 
class of people or allowed to dry on the spot. ' < 

To assume that what hail been said abovo is a complete description of all the 
ceremonies connected with tho cultivation of sugarcane would he misleading. 
There are so many minor ceremonies performed, and they differ so much from 
place to place and even among the cultivators of the same village, that to describe 
them in detail woultbbo a lengthy work, llesides, such a description is beyond 
tho scope of this matiuul. 

Only important and extensively common ceremonies havo therefore been 
mentioned here. 


CITAPTER VMI. 

SHMI-KEFINUI) Sue. A US. 

Method of manufacturing “ seiedri s/tahar ” as practised in the Jtasti district. 

Itdh is first thrown into a masonry tank, at the bottom of which bricks are 
placed two inches apart from each other. A mat is then spread over the bricks. 
The treacle filtering through tho mat passes out through a hole in the wall of 
the tank, to accumulate in an adjoining pit, “ ddnd” (drained raw sugar) being 
left, on the mat. This operation occupies four or five days, and then the ddnd is 
removed to a set of minds, each having a hole at the bottom. These ndn.ds urc 
pluced on small pillars in such a manner that the syrup trickling through tho 
hole may drop into an earthen vessel (handid) placed underneath. 

. A layer of sen-dr weed (llydrillarertieillata) three inches thick is spread 
over the raw sugar kept in each ndnd. After four or five days it is folded up 
and the brown sugan-^f pachhni) is scraped off from tho surface. Tho ddnd is 
again covered over with a fresh layer of sewdr, ovor which tho one used before is 
also spread. Tho scraping is douo after every four days Until the syrup (shird) 
is completely drained off. The pachchni thus obtained is called seiedri shukar 
aud is used by halwdis iii tho manufacture of swoets. If it is to be kept, long, it 
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is exposed to the sun and trodden under feet like kachchi chini; hut the produet 
is very poor in colour, though tho crystals aro large. Seic&ri shakar is generally 
sold at 4^ to 5 seers a rupee. 

* The pachchni scraped at the bottom of the haudd , boing inferior in quality, 
is used only for making gattd, and is known as tarannchd. 

The syrup drained from the haudd through the hole is called chotd and used 
in the manufacture of native tobacco mixtures and country spirits, and is also 
utilized as a drink. It is generally sold a^ lift. 1-4-0 a maund. Eleven maunds 
of rdb will produce aboul^flfx maunds of scicdri shakar and f^ve maunds of chotd . 

• The “ darrd ” and “ ufhauutd. ” of the Ju/zahad (f istnet. 

• These arc the same as tho..'..yrdW similar and iaraundtd of the llusti district 
respectively : 'only there is a slight difference in the method of manufacturing 
them, and the appliances used. ■ • 

*’** in Fyzabad the rdb is brought in leather jars (knppds) in which the ddnd 
Bottles down while tho shir do floats on the surface. ^Tho ddnd is taken out mid 
thrown into a vat made of mats instead of in tumids usod in tho llasti district, and 
is left for a fortnight in tho vat. When the syrup is drained off, tho mass in tho 
vat is covered over with sewdr and the same process followod as in the case of 
seu'dri. shakar in llasti. 

The pachchni obtained is trpddon under foot in sunslrfue^'not under tho shade, 
and is known as darrd. 

Successive luj r ers of pachchni are scraped oil every third day and treated in 
tho above manner. 

The pachchni scraped oil the lower portion of the ddnd near tho bottom and 
treated likewise is known as uthmuudu 

The uthauwd is inferior to darrd in respect of crystals and colour. 


CHAPTER IX.* 

Rkvineu SlTOAKS. 


as practised in the 


Method of manufacturing “kachchi chini” or “ khdnd ” 

Hvhilkhand. Division . 

KAHTHEN.pots (kalsis) (Figure No. 24), filled with rdb, are carted to the 
Fig. 24. fuctory, and stored till requirod for use. 

To mako the refined sugar “khdnd” a number of these 
**kalsis ” aro removed and placed close to the ohlong masonry 
tank known as “ lalauri” or “channi,” which is gouerully uboiffc 
13^ fo»t long by four feet wide by three feet deep. The tank 
is always constructed above ground, and its dimensions vary 
according as the factory is worked on a largo or small scale. 




82 


The Sugar Industry of the 


At tlie bottom of the tank bamboos are laid lengthwise Ik feet apart, and 
over them dry stalks of the reed grass (aenthd) or cotton (kapsethi or benoti) 
are placed crosswise. This framework is covered with blankets fastened to the 
walls by moans of wooden pegs. The lcalsis are, one by one, struck against the 
walls of the “ cJianni ” in order to break them, and the contents are then emptied 
iulo the tank. 

This operation continues until the tank is filled with the “ rdb.” The frag¬ 
ments of the “ kahis” are scraped"with an iron spoon and the scrapings thrown 
into the tank. The pieces are‘cither thrown away or pushed and the washings 
('sharbat) sold oil' for a trifling sum. Quite close to the wall of the “ Inlnuri ” an 
earthen pot (mat-lid) is sunk into the ground, , into*which the syrup filtering 
slowly through the blanket, accumulates, there being a^i Escape obunuel for the 
syrup at the bottom of the lalauri. ( 

When the mailed, is quite full, its contents are, removed to the “ ntiiul,”‘ r u 

d * _ ' 

largo masonry reservoir similar in shape to the “ c/ia/i bachchd. ” described under 
pah hi chiui. 

Next morning the drained rdh is packed in bags feet long by feet 
broad, called ard or bojhd, which are mado of blanket cloth. 

In front ol' the lalauri and within a few yards of it, there is a series of 
masonry pits, also kno^n as ard, ouch about 27 inches square, und having about 
the same depth. At the bottom of each pit bricks are placed at. a little distance 
Fig. 25. from each other, and bamboos are then 

laid across each pit over the Jjricks. 

A wooden plank (Figure No. 25) 
stands “vertically against the wall to 
servo as a support for tho bags. * 

A dozpn bags (Figure No. 25) 
are then put in each pit, one over the 
other, und are firmly tied with strings 
to a number of thin bamboo sticks 
standing against the walls of each pit, 
so that the bags may always keep in 
position. 

Thoy aro subjected to the pressure of weights, hhird (Figure No. 25), over 
which a man stands holding a stick in his hand and moves his body backward 
and forward ull day long, iu order to squeeze out the syrup as much as possible. 
After six hours of squeezing the bags are opened and their contents rub tied 
betweon tho hands. They are then tied up again and pressed in the munuer just 
mentioned. .This process is known as dobandi. 

The syrup, draining off through a channel, is collootpd in an earthen vessel 
sunk in the ground (niandid), whence it. is removed to the nd-nd. Next morning 
the bags are emptied of their contents, which are now called jiotri, patri, or putli. 
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Fig. 26. 



The latter is removed to the next room, whore it is thrown into a reeoptacle 
culled “ khdnchi.” 

To make tho khdnchi wooden pegs, each four foot long, aro drivon into the 
ground about 1^ feet apart along tho side of tho walls of the room. Tallin 
made of reed grass ure orectod around those pegs to serve as the walls of tj:io 

khdnchi. A mat (Figure No. 26) made of puteri stalks (an 
aquatic plartt) is made to stand against the tattis. 

Tf the room is spacious enoqgh, the khdnchi is divided into 
two <£>nipartmonts by means of tat tin' made of the same 
materiqj and erected hi the middle. 

<At»tho bottom of tho khdnchi bricks aro placed at a little 
distance apart. 


Over the bricks bamboos aro first laid longtkivisc, tlil’eo feet apart, and over 
those a nupabor of bamboos are aguin placed crosswise, nine inches apart, so as to 
form a sort of network, to allow free passage to the syrup downwards. Tho 
bamboos aro tied firmly with strings at the points of intersection. Dry stalks of 
reed grass are placed about three inches thick on tho framework, over which 
pieces of coarse cloth known as pat are spread. ^ :<-• 

The khdnchi thus made is similar to the khdtd described under pakki chini. 

When the khdnchi is filled with tho putri, its surface is levelled with a round 
brass vessel (thdli) and covered over with a layer of sewdr about an inch thick. 
This layer itj rolled up after throo days and replaced by a fresh layer of the weed, 
over which the old layer is agaix. spread. 

When the surface of the mass treated with tho weed has been sufficiently 
Fig 2GA * decolourized, it^ is scraped off with an iron, tool called 

karchhuld ” (Figure No. 20A) to a depth of six inches, 
w'horo the «cwdr has not yet fully exercised its absorb¬ 
ent action. The scrapings constitute the product known 
as “ pachhni .” A fresh layer of the sewdr is then placed in the “ khdnchi ” and 
tho pachhni removed to bo sproud out on a tat and troddon down till tho sugar 
bocolnos quite white. 

It is now culled khdnd add is packed in bugs for sale. 

When the “ khdnchi ” j 8 emptied of about half its contents, the oh I layers of 
sewdr which accumulate at the top are all thrown away to make room for the new 
ones which are successively applied. It takes from 25 to 60 days to convert aH 
the putri of a tank of such dimensions as has been described above into khdnd. 

The syrup filtering through the pussages provided in .the khdjichi accumu¬ 
lates in tho matk&s sunk into the ground, and is subsequently romovod to a 
• • 
reservoir. 

This product is known as galdtval or kachdwat. 
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The galdicat is reboiled into rdb , which, under the process just described, is 
again refined into an inferior quality of khdnd known as galdteat-ki-khdnd. Tho 
upper part of the mass in a “ khdnchi ” yields, as a rule, a superior quality of 
refined sugar, which is known as rds or phul; tho middle portion gives a some¬ 
what inferior stuff called ad ha it id, and the lower portion produces a sugar still 
inferior in respect of colour and crystals, which is called “ taraunchd and 
corresponds to the secondary product “ domd ” obtained in tho manufacture of 
the pakki chini. * 

. • 

The rds, the adh(iutd, und the taraunchd are not *u/icommonly mixed toge¬ 
ther, the mixture being known as “ khafal ” or “ k/ial If the material to bo 
refined is fad rdb, a khdnc/ji containing enough toreduce 16 maunds of sugar will 
yield eight maunds of phul, four of adhautd, and four o\' taraunchd.* 

In case of .s dir rdb the ratio of these products will be as 4 : *8 : 2 respectively. 

The syrup eliminated from rdb in the tank (Inldttri) $md in the drd is known 
as “ bandhui-kd-shlrd.” It is boiled and manufactured into bheli, a form of gin 
which is not, however, fit for refining. 

Method of manufacturing “ kachchi chini ” an practised in the eastern districts, 

especial!g in Jaunpur. 

Kachchi chini i*%*i.product of rdb very similar, though inferior, to the khdnd 
of llohilkhand, and is manufactured in eastern districts by cultivators or haludis, 
seldom by khandsdris. There are two systems of manufacture, viz., the khdtd 
system and tho haudd. system. We shall describe these separately. 

1.—Tlio hhatd system. * 

r 

To manufacture kachchi chini under this system, a tank about 6£ feet long by 
feet broad by 2 feet deop known as khdtd, is made either of kaehchd or pakkd 
bricks, the,inner wulls of the tank being plastered oyer with mud. The tank is 
always constructed above the ground. Tho number of tanks in a factory varies 
with the extent of the refiner’s business. Quite close to the wall of the khdtd an 
earthen vessel, known as dobhd, is sunk into the ground and a channel is made 
through tho wall to allow the syrup to pass into tho dobhd. 

Three pieces of bamboos, called phalthd, are laid longitudinally at the bottom 
of tho tank over which mutthds —long and thin bundles of sarpgt grusa (Saccha- 
rum ciliare) —are placed crosswise. Mats made of fico straw are also spread over 
this framework. 

Rdb is transferred from haudd, wherein it is first collected, into the khdtd 
thus constructed, and left there for six to oight days, during which period a por¬ 
tion of the uucrystallizahle syrup (chotd) filters through the framework and 
accumulates in the tlebhd. 

W'hen the dobhd is quite full tho chotd is removed to some other vessel. 
The rdb in the khdtd' now called shakar is then covered over with a layer of the 
seudr wood about an inch thick. On the third day r She layer of seirdr is folded 
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up and replaced by a fresh layer, over which the old layor used before is 
unfolded. 

After six days a white layor, known as parchhani, about half inch thick, appear¬ 
ing on tho surfaoe of the mass is scraped off with a “ autuhti” and kept separately # 
in a ntind. The mass is again covered over with a fresh layer of wood as boforo. 

Fig. 27. When about a maund of pnrchhani has been collected, it is taken 

in small quantities and kneaded with hands in a small, round 
wooden vessel known as arhitjti (Figure No. 27), a little wuter being 
sprinkled) over it. It is t*hen put in a bag (lothd) made of a 
Fig. 28. . piece of coarse cloth, the hag being previously placed in a shal¬ 
low, earthen ndnd known us tarchhd (Figure No. 28). Tho mouth 
of th% b?ig is tiod firmly*with a pfooo of string, and then tho bag 

trilh its contents w known as motri. A motri contains about a 

* # * 

Baauhd of parchhani. Tho mofri is tl*en hep* in a separate enclosure on pieces 
of bamboos and subjected to pressure of stone or mud heights known as fdiorud 
for ubout ,a weak. A hharud weighs about two mounds. If two or three matrix of 
sugar be ready at a time, they are placed one ubove tho other and treatod in tho 
manner stated. During the period mentioned the syrup filtering slowly through 
the cloth accumulates in a dohhd, sunk info the ground for tho purpose. This syrup 
is known as xhird. When the syrup has been all got rid ; ,c.i', tho -mofri is untied 
and emptied of its contents (parchhani). The portion of liquid sugar sticking to 
the surface of tho motri when dry is known as chopi. It is scraped off with tho 
sutdhd and collected in uu earthen vessel. It is generally used in tho refiner’s 
kitchen uhd is nover sold. The portion of sugar that still remains stuck to tho 
cloth is tedlmically called kharukd. To remove it tho cloth is dipped in water 
and tho sugar dissolved by rubbing and squeezing the cloth. Tho solution 
is chiofly usod us a,drink, or it may be boiled down to make a syrup. 

The parchhani is spread on u piece <3f idt known as pdtd, and is tVoddou down 
by the feet for eight hours till the sugar becomes* quite white. One man can 
tread two matrix of parchhani during this period. Tho whito sugar thus obtained 
is called kachchi chini. It has a molassy flavour about if, and is therefore used 
almost entirely for tho manufacture of mixri, Latd.xd, and other sweetmeats, in 
which it undergoes a further process of refining with milk. Kachchi chini can 
scarcely be rega*rd<;d as an article of commerce. 

When a westerly wind is blowing, tho parchhani takes about two hours loss 
of treading and yields a bettor colour of sugar than w'hcn the wind is easterly. 

Successive layers of parchhani are Scraped and treated in tho manner described 
above until the khdtd is nearly emptied. The parchhani left at tho bottom*of 
tho tank about two indies thick is scraped off and treated separately in tho 
manner just described. It produces an inferior quality of sugar known as 
kachchi chini domd. The xhird whieh accumulates in the dohhd near the khdtd is 
known as chotdi , and is used in making inferior sweets like gattd, rcori, and 
patti. 
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One hundred inuunds of rdb of the first 

quality will 

givo the following 

products under the hhdtd systom 

I-- 


Maunds. 

Kachchi chi Hi , first class 


• • • ••• 

... 3000 

,, _ second class ... 

... 

• . . • * • 

3-33 

Chotd ... ... ... 

• •• 

... ... 

... 5500 

Shird ... 

... 


... 1-50 

Chopi ... 

... 

... «. 

033 

Kharuhd ... 

... 

... ... 

1-25 

l.OSB ... ... ... 

-... 

4 

5-fiO 



r 

Total 

... 100-00 

The following diagram will 

show moro clearly the naturo.and detail of the 

products mentioned above : — 

JvdK 

1 



Chotd. 


r 

Shah /.vfr^trontod 


■■ 


with scwdr _). 

1 


1 



Chula. 


J'archhani. 

1 



1 

(1) Shird. 


(1) ChitiiT (aviralj. 


Chop',. 

(3) Kharuhd. 


(1’3 Chi m 11 ( domd). 

The following tubles will show the profit 

and loss nccount during the first 


two yours of a hahcdi who starts the business of Jcnc/uhi c/nni under* the hhdtd 
systom :— 

«• 

Jjist of articles required for manufacturing “ kachohl chin/ ” from, one hundred local maunds of “ rah ” 


■in Jaunpur (a local inauiid 1-4125 standard maunds). 



FiasT YK Alt’s KXVKKDIItltK. 

■ 

Price. 


Name of article. 


its. 

a. 

r>- 

Huh ... ... ... ... 

... 

... 400 

0 

o 

Cost of constructing a hhdtd or tank 

... 

... 2 

8 

o 

Twenty hauddx 

... 

... 6 

O 

0 

I’ay of two servants for three months, nt Its. 4 per mensem each 

24 

O 

0 

Three ndiitls ... ... ... 

• •• 

0 

G 

0 

Cost of the snrdr weed ... 

• • • 

4 

0 

0 

Coarse cloth for lothd ... 

f *•* 

;.. ‘ 4 

0 

0 

Khdua (.the cloth which is used for lining the hags) 


5 

0 

o 

HimiliuOH 


... 0 

4 

0 

Six mats ... ... ... t ... 

... 

O 

J 

G 

Mutt ha* made of sarpat grass ... ... 


... . o 

8 

o 

JSuluhd (the iron scraper) ... ... 


0 

4 

o 

J?ai ohha ... ... ... ... 

tl 

0 

O 

o 

Small dohhd ' ^ 


0 

0 

6 

■Cat ge ,i ... ... ... ... 


0 

1 

0 

Two pdtds ... ... ... ,. 


G 

0 

0 

20 bags 

... 

4 

0 

o 

fait 1 vc ... ^ ... ... ... 


0 

o 

0 
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Name ol' article. Trice. 





Its. 

a. 

p 

Tania (the vessel for removing rdb from the hauda into the khdtdj 

0 

2 

0 

llamboo sticks for the treadorB of r.hini 

m » m 

... 

0 

0 

r* 

Wooden shoos for the treadorB ... ... 

• •• 

■ ■ m 

o 

*> 

0 

.. l.i ay ... ... ... 

mm m 

... 

o 

4 

0 

Four hand in (earthen pots) ... ... 

— 

... 

0 

1 

0 

* 

Total 

• • • 

ir>t; 

14 

0 

Second yf.au’b joni-Andii 

UUK # 





' Name of article. 


• 

Price 





Its. 

a. 

p- 

. '7* * 

* dt* mmm t • • • ••• •(* 

... 

... 

400 

0 

(> 

Wages of t’vo siyva^ts • » ’... . 

•••* 

9 m • 

21 

0 

o 

Cost. 8f Kr/nir ... ... ... 

• •• 

mmm 

1 

0 

0 

Mfttu ... ... ... * , ... 

• . 

• •• 

* mmm 

0 

1 

c> 

• 

• 

Total 

mmm 

• 

128 

1 

<; 

Fxkst ykau'h income 

m 





Products. ' (Juan t.ity. 

Hate. 


Pri ce. 


. Mils. s. 



lls. 

a. 

p- 

Sacha hi eh ini, first, class ... 110 O lls. 

11 per 

maund... 

330 

O 

0 

,, second class ... 11 13 ,, 

y 

If 

30 

O 

0 

('hold ... ... ... fbi 0 ,, 

*> • * 

110 

(> 

o 

H Itird ... ... ... '1 20 ,, 

l 

»» ••• 

18 

0 

o 

Total income 

... 

488 

0 

0 

Profit and loss account of the first 

YEAR. 




Total cost. Total income. 


Profit or loss. 


Its. a. p. * Its. u. p. 


Its. 

a. 

p- 


4 b(> 14 G 488 0 0 


+ 31 1 

0 


Profit Ajtn loss account of the 

SECOND YEAR. 


'# 


Total eost. Total income. 


Profit, or loss. 


lls. a. p. Its. a. p. 


Its. 

a. 

p* 


4 28 1 G * 488 O 0 


+r>u 

1 

<; 



It will bo seen from the above accounts that tho profits of tho manufacturer 
should iucrouse successively as tho appliances purchased in tho first and second 
j^earfi will bo utilized in the following yoars. Tho actual profits will, however, 
necessarily vury according to the prices of rah, c/rini, and molussos prevalent in 
each year. 

II.—Tlio humid system. 

The following account of the method of manufaoturo is basod on the practiqp 
followed in Deogaon (Azmngarh) and Sluihganj (Jaunpur) : — 

In this system a humid having a hole at the bottom is *r.sod in place of the 
hlidtd or tank. Pieces of bamboos are placed lengthwise and crosswise inside tho 

* Tho income of the second your lias boon pAt down at the same fixture an that, ol the first., 
as the quantity of rah used in both years is the same autl the ainonnt of the various products in 
both years has been assumed to to equal. 
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9 


haudd, over which a piece of tdt is spread, the bamboo structure being known 
as Chatter. The rah is then thrown into the haudd und left in it for three or four 
days. When the chotd. has trickled down into a receptacle (dobhd) sunk below 
tlio haudd, the sugar in it is treated with the setrtir weed in the manner described 
under the khdtd system. The ptirchhani is ulso subsequently troatod in the sumo 
inunner. 

lldh ia classified under ihreo heads by the manufacturers of kachchi chini 
with reference to the quality. TL o best rdh is culled fi/dd, the one next in 
quality is known us chanthii/d, *and the third is designated us pachai t/dn. Tho 
outturn of the various products from 100 local maunds of rdh is stated to be as 
follows, according to-the quality of the rdh 






From — . 

( 


Products. 

t 

t 

Tip/d rdh (first 
quail l y j. 

I 

•<7 umfhitjn rdh , 
(scculld quality,). 

« ^ 

/ *<(■(' h a it/d n rdb 
(third quality). 




* Aids. 

* Aids, j 

* Aids. 

Kachchi chini. 

first class (mnral) 

... 

t'8'00 

lilPOO | 

1(5-00 


second class ( Uornd) 

... 

r.-:s:t 

:;*ou j 

4-00 

Chotd 

... ... 

... 

f.UUO 

7ooo 

71 T.O 

-LjOHS ••• 

... 

... 

4 Mu 

;»o<> j 

f> 'fiO 


Tfi.al 

... 

1 OU •()(». 

100-00 | 

100-00 


* One local mauud -- Tillfe standard liiuunds. 


A profit and loss account of tho manufacture under 


below:— 


First year's account. 

1C.rj/i-ntlilHrc. < 
Name ol' article. 


this 


Jidh 

Ill! hamldx... 

•1 /niin/,' ... ... 

Wages of two servants 
Kiolu ■matlnis ... 

One pdtd ... ... 

Paiuhoo st icks ... 

Two l>ii>.Uelt: 

Mirve 

Thaltur 


system is given 

n 


Price. 

Its, 11 . 

p. 

dim 

0 

o 

s 

it 

o 

<> 

s 

() 

1M 

it 

0 

(t 


0 

:> 

it 

0 

n 

0 

a 

u 

*» 

o 

o 

o 

o 

o 

s 

o 


To nil ... . .'ii« r. :> 

Second year’s Kxri-:snm;ur.. 

Name oi article. I’riee. 

Us. ;i. p. 
too o o 
L'l 0 (> 

O S O 


lldh ... '' 

t * 

Wages of two servants 
Price of thuttar 
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Prod nets. 

Kachnhi a/itni, first clasn 

„ second class 

Chotd 


First year’s income. 


Quantity. 
Mds. 

28 
r» 

CL' 


Hate. 
Rb. a. p. 

11 C 
8 0 

1 12 


0 per tnaund ... 218 


Price. 
Rn. a. p. 


40 

10s 


0 

0 

o 


Total incomo 


Total cost. 

Its. a. p. 

4 m 0 a 

• 

Total cost. 
lt». n. p. 
424 8 0 


Profit and i.obb account of the first year. 

. Total income. 

Its. a. p. 

4G7 .() (♦ 

I ROFJfctAND ilOSS ACCOUNT OF THfi SECOND YEAR. 
Total income. 

Its.* a. p. 

* 4C7 O 0 


... 407 0 0 

Profit or loss. 

lls. a. p. 

+ :») !) «J 

Profit or loss. 

Us. a. p. 
+ 42 8 0 


• tui u i.j + 42 8 O 

The profit increased successively as'tho manufacturer utilizes the appliances 
purchased for tire first timo in the •following yeurs. 

'Method qf manufacturing “ jnt/Jci chini” as practised in most of the refining centres. 

To start work, the boiling pan which is permanently fixed on u mud furnace 
is thoroughly washed and eloanod. Fire is then applied underneath, and about 
~° ghards of water (about four maunds in weiglit) poured into the pan. When tho 
water begins to boil, about 14* maunds of c/nnihd gur is thrown into it and well 
F, ° ^ stirred with the gurdam (Figure No. 29), a T-shaped 

Iff instrument, consisting of apiece of wood to which a 

U long bamboo bundle is fittod (Figure No. 29). 

This process is technically called /- a rah-kd-h ojh nd. 

Wh|n tho gur has dissolved, dudhwdni or milk water, a mixture of milk 
and water, .in proportion of one part of the former to 80 of tho lattor, is added to 
tho boiling liquid gradually, Id serve as a clarifying agent. 

When tho boding has continued to a certain limit, 10 ghards or about oight 
maunds of water is added#to tho pan iu.order to dilute the liquid (chdshni). Tho 
heat in tho furnace is now lowered and a moderate foiling kept on for two hours. 
During this interval tho scum rises and accumulutos on tho surfaco of tho boiling 
liquid, the process being known as '* kauridnd.” 

At this stugo two ghard-inls of plain wator or “ rukhd ” is again poured into 
tho pan to favour the separation of scum and its accumulation at tho top. Tho 
boiled liquid (chdshni) is removed with sgkds (oarthen vessels) (Figure 
No. 3(7) from thdpan into the cloth strainor (lothd) kept on baskets of 
wickerwork (khdnehd) (Figure No. 31), through which the chdshni fil- 
tors into oarthen ndnds (circular pots) below, the baskets being plaood 
above tho ndnds over sir his (bamboo framowork similur to a ladder 
in shape) placed on tho ndnds, which are sunk into tho ground. 
"When the “ chdshni has all been struinod iif this manner tho clear 
liquid (shird) is removed from the ndnds, six 'ghards being taken at 
a time, and transferred to. tho pan, which is thoroughly cleaned 



Fig. 31. 



* Tlic same as iu the lirsi year. 

23 
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alter each boiling by rubbing the inner surface with stones and by numerous wash¬ 
ings. A strong lire is thou applied undornoath with a view to boiling the shird. 
This procoss is known as shlrd-kd-hhujnd. In the course of boiling a clarifying 
mixture is thrown into the liquid in small quantities, varying from four to six 
ounces, after every few minutes. This mixture is prepared by adding J lb ’of 
pounded castor seed to two gallons of water and allowing the mixture to stand 
for four days in order to lot it ferment. If the mixture has not been sufliciently 
fermented, double the quantity of castor seod should be put into the water before 

the mixture can be fully active. 

* 

It is stated that «the object of using tins mixture 1« to prevent the crystals 
udliering to each other by moans of the sticky uncrystallizuLle syrup ; and that, 
except for the use of the mixture, thy crystal^ v'oul<J not separate from the 
molasses. The scum (kaphau/d) rising to the surface is removed with a per- 

f orated iron 


Fig. 32.' 



shovel callod 
“ pan ad ” or 
“ jhifntd ” (Fig¬ 
ure IS r o. 32), 
and collected 
in one or more 
earthen pots 
k n o w n as 


“ kaphai)/d-ki-inai/dhi ndnd ” sunk into the ground near the pan. The refuse (patrd) 


Fig. 33. 



loft in the several /oi/ids ft after the 
shtrd has drained off, is removed with 
a tdvui (Figure No. 33) and tied up 
in one tofhd, which is then placed on 
the khdwltd and is pressed with cir¬ 
cular earthen weights (third) (Fig¬ 
ure No. 34). 



The filtrate is restored to the pan to boil with a fresh Instalment of gar. The 
refuse then h it in the lothd is mixed with water and strained. . 

Tho liquid is known us pasdirah, and is usually given away as a treat to tho 
menials of tho factory, and the refuse loft in the end is either thrown away as 
waste or mixed with dung to make fuel eakoa (kaudd). In Gorakhpur it is 
given to cattle. 

The boiling is considered to be complete— , 

(1) when the fiquid is concentrated to about one-third of its original hulk ; 

(2) when bv holding a small quantity between the thumb and the first 

forefinger und removing**ono from tho othor an clastic thread 
appears’ between the two. 

t 
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Anothor indication of tho completion of boiling lios in tlio fact that big 
bubbles mako their appearance on tho surface and rush towards the contre of tho 
pan, where they accumulate and disappear, and this phenomenon begins to recur 
with considerable rapidity. 

The liquid is now transferred with a tdmd. to an earthon pot “ khazdno-ki- 
Fiu. <35. ndnd ” sunk into the ground close to the pan, and on the safrio 

level with it tdmd (Figure No. .'35) is an instrument consist¬ 
ing of a circular vessel if ado of iron, to which a wooden 
handle^ firmly attached? As. soon as this has been done a 
fresh instalment of .s third, is introduced into the pan for boiling, 
and treated exactly in "the manner just mentioned. 



The liquid ill the khazdnd is rtexj, removed with the tdmd to a set of throo 
©artlfen pots, being poured successively from "one into the other and stirred in 
each with tho tdmd fn order to cool it. Two tdinds* are ordinarily used for 
stirring, quo with each hand. Each of thesq three nd-nds is called i'.apart or 
katni, and they are so sunk in the mud structure close to the pan as to form 
a slope. 1* i om the third or the last katm the liquid is carried into another 
earthen pot known as ijarh, which is sunk lower down. 


Tho khazdnd, and the ijarh ± are usually larger in si/% thud* the pois known as 
katni, which arc of equal dimensions. 

brom the third or tho last hti/dri tho liquid when cool is carried by means 
of a j uarc/^id and poured in fairly equal quantities into a series of earthen vessels 
(ndnds) varying from four to six in number within a few yards of tho pan. 

This process is repeated •after each instalment of s/tird has been boilod 
and ^cooled down until tho ndnds (Figure No. 3(3) are filled up 
to tho brim# . 

The stilrd. is allowed to stand im the ndnds for a fortnight, 
during which period formation of crystals is completed and tho 
contents of the ndnd are then designated as ddnd or nidi. 


Fin. 30. 



The ddnd. is then scratched with the hclchd (Figure No. 37), warm water 
r Fm. ,37. being sprinkled with a view to separating tho 

sugar crystals from the uncrystalli/able syrup 
(shird). The mdl at this stage is transferred 
froiq the ndnds by means of the parotid (Fig¬ 
ure No. 38) to the oblong tank (hauz). At the bottom of the hanz bamboos a’io 
Fn5. 38. first placed lengthwise, and over them the same material is spread 
crosswise so as to form a sort of network, tho structure being known 
as “ tattar ,” Tho tattar is then covered ovor with mats (i/ondri) 
made of the aquatic grass (jonxd. This arrangement is intended to 
serve as a filter. 
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The hauz being filled with mdl, the latter is left for throe days to allow tho 
third to filter slowly through the umta and accumulate in a ndnd sunk into the 
ground within a short distance of the hauz. As the ndnd becomes full, the ahird 
is removed to a closed reservoir known us “ chahbachchd.” The mass within the 

Fiu. 39. • hauz is scratched after three days with “ y and dad, a ” (Figure 

No. 39), so that the crystals may not stick together, and is 
lovelled up with the hand. This process is technically called 
“ hhatidnd.” f 

# • 

The operation which follows next has for its object the elimination of tho 

colouring matter from the crystallized mass. The water wood commonly known 

as Kcit'dr is ordinarily used for this purposo. # A laj'or of the weed one and a half 

inches thick is spread over tho*mass as soon as the*operatfon*known tys' “ hhatidnd ” < 

is completed. In the hot weathor this luyoP is only about half as thick. 

* • * 

The weeds employed are of four different specie# :—- 

(1) Dubyakicd. I (3) Duryalin'd. 

(2) Tiayahwd. * I (4) raidd. 

The luyor of weeds spread on tho surface of the hauz is folded up after 24 
hours and replaced by a fresh layer of the weed, which is again covered over with 

the old layer used»!>efore. 

* • 

This operation is repeated daily for at least three days, until the mass within 
the tank in immediate contact with tho weed has acquired a whitish colour to a 
Fiu. 40. depth of about, an inch. This white layer is scraped off with tho soharnd 
or autuha (Figure No. 40), and is collected within the tank in a corner. 
The mass underneath is now scratched with the <janddsd, and tho white 
layer standing in the corner is evenly spread and covorod over with 
weed (a fresh layor of setvdr), over which tho oli. layers of tho weed 
are again spread as before. 

This process is repeated once more after 24 hours. Tho top layer of the 
saccharine mass now assumes a white appearance. It is scraped off with the 
“ soharnd ” and romoved to a tdt (pdtd) spread on the floor to be exposed to tho 
air. This product is known as pachhni , and is trodden under feet by two men till 
tho crystuls become perfectly white and the product is then called c/nni. , This 
process is known as chhii kasnd, and is intended to improve tho colour of the 
crystals and prevent tho formation of lumps. If the pachhni is not treuted in 
this manner for a day or two, it ferments slightly and begins to givo off an acid 
cmell. 

During hot days long exposure of the pachhni to ^ho sun leads to a deteri¬ 
oration of tho coldly of tho clnni. To produce the best quality of chlni the 
pachhni should at first bo spread and trodden down in the shade for a short time, 
and then 'removed to the sunshine for treading. Successive layers of pachhni 
are scraped and treated in the manner described above until the khdtd is emptied- 
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The chini thus obtained is of the first quality and is known as rds or phnl. The 
season for the manufacture of this kind of chini ordinarily extends over six 
months, viz. December to May. It is passed through a common sieve to sepa¬ 
rate tho fine crystals from the lumps (turn). Tho latter arc either pounded or 
ground in a stono mill uud mixed with tho rds or kept apart und sold olf separ¬ 
ately at a lower price. * 

The uncrystallized syrup, third, which separates from tho nidi is mixed with 
about one-twelfth of its weight of fjur and.boiled down. 

The processes just described are repouted in tke same «rder till nidi is pro¬ 
duced, which is allowed to^lio over in nd-M.ils till October, when the khandsdri has 
sufficient leisure tp dejtl \jrith it. . In October it is treated exactly in the samo 
way as the nidi in tho manufacture of vim, und an inferior class of chini, called 

domd .. is thereby obtained. * . » 

* * 0 0 0 

The child which is„obtn«nod in tho manufacture of the domd after half tho 
uncrystullizable syrup has drained olT, is known ij.s topdri. It is roboilod in 
November *with tho eloanings, scrapings, and other somi-refined products collected 
in the manufacture of the rds and tho domd, and treated in tho same manner as 
before to get u still inferior form of chini called temd. The syrup produced in 
the last mentioned process is called chotd, and is used in the manufacture of 
tobacco mixtures and as a drink by tho lower dusses of^jcopl*. 

Manufacture of “ ijand ” and “ misri” in Partdlxjarh. 


(a) “ Vand." 

PaklM chini, generally of tho second class, is mixed with about one-third its 
weight of plui^ well water in an iron pan (hard,hi) —Figure 
Fm. 41. No. 41,—which is then plucod on a fire. In tho course of boiling 
“ n»ilk water” (a mixture of milk and water in the proportion of 
^ y 01)0 P ar ^ °l**tho former to 50 of the latter) is addod gradually to 

serve us a clarifying agent, tho scifm being removed from the 
surface of the boiling liquid with th ejharnd or pun id —Figure No. 42 (a perforated 
hiu. 42. iron ladle with an iron handle fitted to it). When 

the syrup (chdshni) has boiled to a certain consist¬ 
ency, best determined by the experienced eye, tho pan 
ig removed from the fire and tho liquid cooled down 
to a certain limit by stirring it with the dahhu — 
Figure No. 43 (an iron cup, to which a wooden bundle is 
attuched). At this stage the syrup assumes a thick consist¬ 
ency and begins to form minute crystals. Bolero removifig 
the pan from the furnuoo the sufficiency of boiling is tested 
by holding a smull quantity of syrup between the thumb and 
tin* first finger. If it is so sticky as to form an elastic throad 
when tho finger is raised ubout an inch atiovo the thumb, the boiling is considered 
to be complete. 





Fig. 43. 



21 
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Tlie partially cooled syrup is then transferred from tho pan with the dabbu 

into oonicul earthen jars known as kuzd 
(Figures Nos. 44 to 4G). 

Fto. 44. Fig. 45, Fig. 46. * 



wm 

ilrt* 








The kuzd is a hollow vessel, mpde of claj', circular at the top with, a circum¬ 
ference of about two foet, tapering into a point downwards and having a small 
hole ut the bottom, the vertical length of the jar being about 71 inches. 

Tho hole in tho jar is temporarily closed by sticking a small bit of paper 
over it outsido with muqiluge, and allowing it to get dry in the sun, sevoral 
layers of paper being sometimes pasted one above tho other in order to strengthen 
Fig. 47. the closure. The jar is now placed over un earthen pot (met id or 

© tnalid )—Figure No. 47,—in order that it may maintuin a vertical 
position, the inner surface of the jar being previously rubbed 
with a little <jhi (clarified butter) 4 

lioforo pouring the syrup (chduhni) into tho jars a littlo dry chini is thrown 
into the bottom in order to prevent the paper cover coming into immediuto con¬ 
tact with the warm liquid and the closure giving way. While tho chdshni in tho 
jars is still warm, a pinch of clarified chini (burd or dubdrd or ghtiti shakkar) 
is sprinkled on tho top of tho liquid in each jur and stirred in with a piece 
of wood. This process is technically known as J dican dead (udding “ rennet”), and 
is said to help the crystallization materially. The dubdrd is prepared by boiling 
pakki chini in water, and when sufficiently boiled, stirring the mass with wooden 
clubs till it is roduced to a white, fine powder. 

The jars (kuzd) are again placed over an earthen pot and loft for a day in 
the shade to allow crystallization. The layers of paper pasted over tho aperture 
at J,he bottom of tho jars are then rerftovo’d, and tho jars exposed to the sun for 
24 hours. They are kept during the night in a sheltered place, the shlrd trickling 
down all the time tbyough the holes. A layer of scicAr about an inch thick is 
spread over th« surfaotj of the mass in each kuzd, a piece of mud or stone about 
two soers in woight being placed above it. After 48 hourc; the layer of the wood 
is folded up and replaced by u fresh layer, over which the old one is unrolled and 
Weights put on again. • 
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Fio. 48. 


After uu interval of about 24 hours the white substance known us “ qand ” 
appearing on the surface of the mass in the “ knzd" is scraped off 
with a “ kkurpi” (Figure No. 48) and the surface of the muss is 
again treated with srwdr in tho niunner just described. When tho 
syrup has quite drainod off, the mass is taken out of the Kuzd and 
is known as “ qand” (loaf sugar). 

In an experiment iftade by us at Partabgarh six soors of cMni pro¬ 
duced two seers nine chhatak% df qand and throe seers six ehhataks 
of a Kurd. • * 

The s^rup obtaiuod^in the manufacture of qand is used in making sweet¬ 
meats. 



(l>J “ Misn:' 

t ,The qand thus manufactured is dfcsstdvod^n about half its w#ight of wator 
brought, as a rule, fj*>m n tank in village Katra Abbqnpur, within two miles 
of Partabgarh. It is called llaui-ka-talab, having boon built by llani Sujan 
Ixuar of Partabgarh loug before tho annexation of Oudh. It comprises a total 
area of 32J acres, of which 18_ acres are usually under water. It is assorted with 
an air of absolute certainty by the refiners that tho highest possiblo dogree 
of brilliancy and magnitude of sugar crystals cannot bo^attained unless the 
water from the tunk is used far dissolving the qand to^bo refined, and a practical 
proof of the soundness of this belief was obtained in the past two years of 
famine, when the water in tho tank dried up, and misri of the excellent quality 
for whit^i Partabgarh is so famous could not then be turned out becuuso well 
water had f,o bo used instead. 

The qand solution is then placed on a firo in the kar&hi and allowed to boil, 
milk water (a mixture of one part milk with 80 parts of water) being poured in 
gradually to induee complete separation of impurities. These appear on tho 
surface as scum, which is wholly removed with tb e jharnd as in the case of qand. 
The transparent syrup is then removed from tho firo, and pussod through a 
cloth strainer into u separate vessel. Tho pan is then washed with “ milk water ” 
to dissolve the syrup sticking to its surfaco, and tho solution added to tho 
strained syrup. The luttor is again restored to the pan, which is placed on a firo 
•sro-boil ugain, till syrup of tho required consistency is ready. This is determined 
by holding a small quantity'of the syrup between tho thumb und the finger, and 
rolling it into a pill. If the latter does not adhere to tho fingers, tho process of 
boiling is considered to be completo. The chdshni is then poured into shullow, brass 
Yuoulds called thdli or tdthi previously warmed boforo the firo and placed* on 
a thick layer of warm wood ashes. 

Immediately after this the mould is covered over with a basket or earthen 
ndnd also warmed beforehand, which is again covered with woollon blankets 
in order to excludo the air as much as possible. The moulds are left in this con¬ 
dition for 18 to 24 hours,, during which interval the crystallization is complete. 
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They uro then taken out and u hole is inado with a knifo or rod in 
some corner of the crystallized mass in each mould. The moulds are then placed 
in a slanting- position against, the inner surface of a kar&hi , within whioh a small 
wickerwork filter (usuully a basket) is kept, in order to allow the uncrystallized 
syrup to slowly separate and trickle through the filter into tho karahi. This 
process occupies from eight to 12 hours. The dry sugar candy which is then 
removed from the moulds (tdthi) is known ns misri. 

In an experiment carried out under our personal supervision at Partabgarh 
two seers nine chhutaks^of qand gave two seers of misri afcijl fivo chhatalcs of shird, 
the balance being loss. 

Misri, when manufactured from (/and as in Partdbyarh, is the finest native 
refined sugar, having a most exquisite colour with a remilrkablo strength and 
brilliancy of erystuls. ^lt, is not, however, the* universal practice*to use qand for 
its manufacture. Ordinarily it is" prepared direct from chini or boot su£ar,* 
the intermediate step of making qand being dispensed with*. Under this process, 
when misri is manufactured from byet sugar, as is the common practice in Cawn- 
pore and ICdlpi, it is ulrnost as good us that mude from qand, though the lustre of 
the Partdhgarh stuff is seldom attained ; but when the material used is chini 
instead of beet sugar, a8 is the custom in Benares , Jaunpur, and Snltdnpar, the 
sugar candy produced is, as a rule, of inferior quality. The following is a brief 
description of the methods of making misri direct from chini or beet sugar : — 

Thero are two systems of manufacturing misri under this process, tiz., the 
thdli system and tho lmzd system: each will be described separately. 

I.—The “thdli” system. 

Chini is first dissolved in water, and tho solution passed through a cloth 
Uio. 49. strainer. It is then boiled in an iron pan (Figure No. 49) over 
^ u furnace to a semi-liquid consistency, a mixture of milk and 

r 'y ri) water being poured into it at interVals to clarify the sugar. 

Js The Bcuni removed with the jharnd is collected in a separate 
vessel. When the chdshni (syrup) is ready, which is determined in the manner 
described under manufacture of qand at Parldbyarh, tho pan is lifted off the fire. 

The syrup is then poured into shallow brass, tin, or stone vessels (thdli) 
— Figure No. 50—previously placed on hot wood ashes. A little 

qhi is also rubbed over tho inner surface of the thdli befoffc 

• * 

tho chdshni is poured in, so that it may not stick to the moulds 
(thdlis). To exclude tho passage of air tho thdlis arc wrapped 
tightlj 1 - in blunkots and ‘left for a day or two. During this 
period tho sugar c^stullizos and tho unarystullizcd syrup settles down at the 
bottom. The thdlis arc then unwrappod and holes made ki some suitublo corner 
of the erystalliznd mass. 

They are then placed in a slanting position to allow .the syrup to trickle 
down. When the syrup has been completely removed in this way, the crys¬ 
tallized mass is removed .from the thdli and dried in the. sun. 


Fig. 50. 
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Fig. 51*. 


Tlio syrup thus obtained is utilized in malting bard, gat Id, batdsd, jalcbi, 
khdjd, or gar. The last named product is manufactured from syrup only in 
Benares, whoro it sells at seven seors a rupee. 

. The scum togother with the washings of the pan is again boiled, clarified 
with milk, and converted into an inferior form of hard. 

71.—The “ J.-iud " xyxiuni. 

In this system a mould known as knzd —Figure No. 51 (a round vessel of 

varying dimension^ made of clay, which holds from 
pbout. three to flis chh:i»taks of syrup)—is used instead 
* of the thdli. The ehdshni is boiled down to a less thick 
.consistency, fillod in the kazd, and. covered over with a 
„ ■» blanket in tho> manner just‘described. Three to five 

thin sticky of bamboos tied together at one end, so as to 
form a conicil Shaped handle for lifting'the lumps of 
• sugar when ready, are placed i» the moulds before the 
r/idtiJuti is poured in. 

The moulds are kept wrapped up for abotit 24 hours. Their outer surface 
is then plastered over with yiud, and thejr are kept for anothor 12 hours to 
favour the formation of crystals and accumulation of the syrup at the bottom. 
Holes are then made with a thin iron rod in each of th«j moulds, somewhere 
in the crystallized mass. The moulds are then plaotfd upside down over soma 
vessel to receive the syrup trickling down through the holes. When the syrup 
has been completely eliminated the moulds are brokon, and their contents known 
as kuze-fji-misri dried in the sun. The sy rup obtained under this systom is 
utilized in the same manner as that obtained under the thdli system. 

Profits of the “ tnisri ” tAutr .—The profit and loss account, for 1898 of a 
halit'di who manufactures misri direct from child in Benares is given below: — 



• T<:.\ rcjgoiTUUE. 

Name of article. 

Thirteen maunds* ol cJtlni at Its. 0 per maund" 
Fuel ... ••• ••* * * * 

Wages of boiler nt three annas a inauud 
;t,2,'.o clay moulds ( kind ) 

Milk ... • - * * ••• 

Cost of bamboo sticks ... ... ... 

Thread and paper 


l’ricc. 


Total expenditure 


Income. 

Name of jytiole. 

Atiari, G mnmuls* 20 seers, nl. Its. 14 per maund* 
Hurd, 4 maunds* Si^Bcera, at. Its. S) per maund * 


Total income 



Ks. 

a. 

p- 


117 

0 

a 


4 

o 

o 


2 

7 

0 


*> 

0 

o 


0 

13 

o 


o 

i:t 

(> 


o 

K 

O 

... 

127 

[\ 

O 


r 

A 



u . 


p- 

... 

to 

o 

o 

... 

•It! 

1 i 

t.» 

... 

1 Cl 

n 

0 


Total cost. 
Its. 127-11-0. 


Total income, 
its. iei-N -o. 


Prolit or loss. 
+ 1 is. 4 'U-ll. 


* A.local maurnl equals 42 standard seer*. 

25 
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The following is an account of profit and loss of the manufacture of misri 
direct from boot sugur :— 


Expenditure:. 
Name of article. 


Beet, sugar, 12 Beers 6 chhatuks 
Milk ... ... 

Ghi 

Wages of hahedi 
Fuel 


Price. 
Iis. a. p. 
0 
0 
0 
0 
1 


a 

o 

o 

o 

0 


o 

3 

3 

9 

0 


INCOME. 
Name of article. 


Total cost 


10 seers of misri,, at- 3 seers per rupee , 

2 seers 4 chhut&ks burd, at f» seers per rupee 

' Total i nee mo 


Profi 


a 2 9 

Price. 
Us. a. p. 
3 r, 4 
O 7 2 


a 1.2 


G 


t. or loss. 


Total cost. Total income. 

Its. 3-2-9. _ Its. 3-12-G. •• + ite. 11-9-9. 

Tho figures of this account are bused upon experiments carriod out uadejr 
our direct supervision lit Cawnpore. Those accounts do hot include the hire of 
appliances used. 

We give bolow the expenditure incurred in our experiments referred to under 
manufacture of qand and j/iisri at I'arl&bijarh, and the calculated profit in each :— 

KXJ'WiDlTUtE. 

Naluc of article. 


Price. 


Bix seers rhini, at 4i seers per rupee 
Wages of halnuXi ... ... 

Fuel ... ... 

Cost, of scirdr 

Milk ... ... ... 


Total 


Income. 
Name of article. 


Price of 2 seers 9 oliliatuks of //and, at 2 seers per rupee 
„ ii seers G ehhatuks ol' third, at G seers per rupee 

Total 


Total income, 
ite. 1 -1 3-0. 


Total cost. 
Ite. 1-7-3. 


Expenditure. 
Name of article. 


Cost, of manufacture of qand as detailed above 
1* 11 c 1 ... « . . ... ... 

(m ht ... ... ... ... 

Wages of hal/rdi 


Total coBt. 


Income. 
Name of article. 


Price of 2 seers of misri produced, at 1 soors per rupee . ... 

;-! seers G chliutaks ol third obtained from qand, of 6 seers 
per rupee... * • ... • •• 

Price uir, chliattiks of third obtained from misri, at G seers per 


rupee 

Total income. 
Ite. 1-15-3. 


Total income 


lb 

>. a. 

!>• 

3 

1 

5 

O 

O 

9 

0 

0 

G 

o 

() 

G 

0 

0 

3 

T 

~ 7 

V* 


it 


Price 

. 

Its. 

a. 

P- 

1 

4 

6 

0 

9 

O 

~T 

T:F 

G 

loss. 

'-G-3 



nto 

misri 

Price. 


Its. 

a. 

P- 

1 

7 

3 

0 

0 

G 

o 

0 

3 

o 

o 

y 

1 

8 

i> 

Price. 


Its. 

a. 

p. 

1 

5 

6 

0 

0 

0 

0 

0 10 

1 15 

3 


Total cost. 
Ite. I-ti-9. 


Profit or loss. 
+ Re. 0-6-6 
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Tiurd. 

Jiurd is a form of refined sugar very extensively used all ovor tlio country 
for consumption us an urticle of food und by the hahedis for the manufacture of 
sweetmeats. 

The material employed for refining ranges from the most inferior forms of 
refined sugur such as tarauuchd or “ domd ” to tho best forms such as jthul and 
rds. t 

Third is also manufactured from beet s^gar or from the lutter mixed with 


. Fiv. 52. 


country refined sugars. , * 

Tho matorial to bo refined is dissolved in water und the solution is strained. 
It is then boiled in an iro|* pan over a mud stove, milk and water being added to 
tho liquid in order to *lu>ii'y it*. * The scum is removed Vitli the j/tarnd and kept 
* separately. The boiling is continued till the required consistency 
is attained. The pan is ihcTn removed from tlie fire and the contents 
kneaded •violently with tho wooden clubs (T^iguro JNo. 52) doyd, till 
tho mass is cooled down. Tt is then reduced to a fine powder by 
rubbing it in the pan with an earthen vessel “ hti'ndid.” This 
powder is passed through a common sieve ; the lumps, “ turri,” are 
separated and reboiled with the next, instalment of sugar or ground 
in a stone mill and mixed with the powder. The latter is known 
us burd, and sells in Cuwnpore at Its. 9 to Its. 12 per local rnaund 
(4U seors) according to the quality. 

A sugar maund (48*5 seers) of c/nni yields a burd maund (4G seers) of 
burd on the average. 

Any syrup which is olimingted from the scum is boiled again and converted 



into burd. 

• licsni shakar. 

"When the matorial used for the manufacture of burd is potli instead of a 
refined sugar, the product is known as besni ska far, s?> called because of its rosom- 
blunco in texture and colour to gram flour, “ brsmt.” 

Distil shakar used to be very largely manufactured and consumed in Oudh 
until a quarter of a century ago, when the number of c/nni factories was not bo 
extensive as it is now. A hundred maunds of potlt gives 77 maunds of besni 
shale ar. ** . , 

It is now a very common practice to mix beet sugar with inferior nativo 
refined sugars and to manufacture burd from this mixture. 

.'Manufacture of “ barsold ” and “ i/atldi.” 

Soino inferior form of semi-refined sugar, such as tuttedri shakar, taraunchd, 
darrd, or uthamed is firstsdissolved in water and then thoroughly boiled. When it 
acquires the required consistency, the boiled mass is removed from, tbe fire and 
poured into an iron basiu called “ toad.” In this vessel it is partially cooled and 
becomes fairly solid. It is then tuken out, rolled into a stick which is bent in the 
middle, and suspended at the centre on a wooden or iron peg driven into the wall. 
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Thotwo ends of tlio stick aro hold by tho Jialudi, wlxo pulls thorn downwards. 
Boing elastic, it yields to tho manual force and expands like India rubber, but 
does not again contract. The prolonged portion is thrown back on tho peg and 
pullod downwards again. This process is repeated for 25 to 35 minutes when 
the mass swells', becomes more or loss spongy and brittle, and assumes a perfectly 
wiiito colour. If necessary, some essence is added to it at this stage to flavour 
the sugar. The stick is then removed from the peg and placed on a wooden plank 
having a smooth surface and rolled with the hands. When it becomes fairg¬ 
round, it is cut by means of a thread into small, round .bits of a quarter of an inch 
or so in thickness. These bits as soon as they are out are put into a warm earthen 
vessel filled with rioe flour, and when thoroughly cooled they are taken out and 
are known by tho name of “ barsuld.” ' Tho las£ process ifr necessary in order to 
prevent the bits from sticking to one anothor. 

1 he mariufacturo of barsold w confined mainly to the trans-Ghogra districts 
of Oudh. • » 

Ci at to, is manufactured in the samo way as bn rsold, but the bits are never so 
thick, petals of rose and pieces of pistachio nut or cocoanut being sometimes 
stuck to their surface. 

Ivananj is most famous for its gattd and Bahraich for barso/d. 

< Jtlannfaoturc of “ batdsd.” 

Sugar is first dissolved in water in a pan and the solution is then thoroughly 
boiled over a mud oven heated by fire. When tho liquid has acquired the 
proper consistency, it is taken out by instalments with the i/.ubnd, an iron cup 
with an iron handlo attached to it. The syrup in the dahud is thent-sprinkled 
in drops over a cloth by means of a thin piece of wood. This cloth is spread 
over a mat or tdt on tho ground. The above process goes on till the whole 
syrup of the pan is exhausted. The “ drops ” lying on the cJoth, when perfectly 
dry, are collected into a basket and aro called “ batdsd” 


C II AX’TER X. 

The outturn of hefined sugars, thf. cost of tiikth manufacture, and the 

I’KOFITS OF THE REFINTNG TRADE. 

XYe have devoted very considerable attention in the course of our enquiries 
to the determination of (a) the percentages of the outturn of tho- various proflTTCts 
obtained from gar or rdb in the refining process, (b) tho cost of reliuing, and (c) tho 
refiner’s profits. With a view to collecting uocuratc information with the most 
minute details on these heads, we liayo laboriously examined and tabulated the 
real accounts of a largo number of refiners in various parts of the country for 
poriods extending from two to seven years, and wo aro in possession of these 
accounts. W.e cannot, however, insort those lengthy statements except at the 
risk of imposing on tho reader the laborious task of wadiqg through a multitude 
of figures and drawing his own conclusions. Wo therefore confine ourselves to a 
few important remarks, on each head. 
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I .—Manufacture of “ chlni — (a) The various products obtained from “ gur ”— 
0) Chlni. —The total chlni obtained from a bundrod maunda of gur has varied 
from 28-27 to 37‘73. Of this tlio percentage of rds or first class 
chlni has ranged from 25'08 to 29-1 and of dornd or second class 
from 3*19 to 8’63. The percentage of tcmd or third, class chlni is so 
insignificant that it may bo neglected, in fact, in most of the rofin- 
ing contres femd is never manufactured. Tho average outturn of 
.chtni, taking into account all tl^o statistics wo have collected, comes 
to 33’22 percent, of gur; and* it may safely be assumed that prac¬ 
tically three mauudB of gur yield one maund of chlni on the avorago 
* in this country. * 

(ii) Chotd ’(molasses).—‘■The percentage of /-hold in gur available for sale 
(past of the chotd is, a% a rule, consumed by labourora of tho refinery 
as food) has varied from ft9^9 to &1*94, and the average of all figures 
in our possessibji is 44 7 maunds. The avorago yield of chotd may bo 
put down at 45 por cent, of the gur refilled. 

(b) ’The cost of refining .—Tho cost of refining one maund of gur has been 
found to vary from Re. O-G-3. to lie. 0-10-1, and tho average cost for the whole 
province comes to lie. 0-8-9 per maund. It will bo too tedious to comment ou 
each and every item of the cost of refining, and an exhaustive discussion of 
details is therefore avoided. *It is, howover, interesting to note that one maund 
of fuel is generally believod to bo sufficient to boil a maund of gur for-refining. 
The cost of this quantity of firewood varies from two to three unnas. llenco tho 
cost of .labour and miscellaneous expenses might ou the average bo reckoned as 
six annas per maund of gur. 

(c) The refiner's profit. —^With the data quoted above we now proceed to 
determine the profits of a refiner supposed to work# his factory with his own 
capital, purchasing gur fit lis. 3 per maund—-a price which will satisfy tho 
cultivutor in a majority of seasons—and selling hie stock of chlni at lis. 9 per 
maund, tho average price which prevailed during the past few years, and 
the chotd at Re. 1-8-3 per maund, the average of tho prices of tho past seven 
years. Wo shull base our calculation on 100 maunds of gur. His profit and 
loss account will then stand as follows :— 

* Receipts. 

• • Rs. a. p. 

Price of 33 maunds of chini at Bb. 9 

per maund ... ... 297 0 O 

price of 4r» maunds of chotd at 

Re. 1 -8-3 per maund ... 77 5* C 

•Price of charcoal obtained from 

the firewood burnt ... ... O 0 

Total * •— 370 5 6 

It will he seen that for every Rs. 355 laid out, the refiner makes a profit of 
Rs. 21-5-6, i.c., 6 per cent, of tho ovftlay. This stnall gain is just sufficient 
to cover tho interest on capital at 12 per eent. per annum for six months, the 

2G 
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period during which, his money romuins sunk in the business. It is obvious that 
ft furthor margin of profit will only accrue if the gur can bo had at a lower, or 
chini and chotd sold at a higher, price. These facts go to prove that so long 
as chini sells at the low price of Ils. 0 per maund, the refiner’s business cannot be 
a profitable one* unless gur sells cheaper than Ks. 3 per maund, which, on 
the’other hand, cannot take place except at the expense of the cultivator’s profits. 
II. — (a) Manufacture of “ khdnd ”— 

(i) lid -rdh. — One hundred njaunds of hel-rdh has been found to produoo 

261 to 35 maunds of khdnd . With reference to figures, compiled 
from five years’ accounts of several refiners, the average outturn of 
khdnd pep hundred maunds of hel-rdh comes to 31. Ifalf of this 
muy be counted as rds or •phul (firfctr clast Murad), one-fourth as 
odhautd (second class), and the reqt, as taraunchd (third class). 

(ii) Sditr rdh. — lidb manufactured* ufider the sdir system has been found to* 

produce 28 ppr cent, of khdnd. ■ « 1 

The percentage of shini in rdh in general has' varied from ft0 3 to 60 D 
according to the quality of the rdh. The average percentage of shird In hel-rdh 
has been found to bo 52 5 and in sdir-rdh 55. 

(h) The cost of reining the sdir and the hel-rdh Is uniform. It varies from 
He. 0-2-3 to He. 0-6-9 per maund. Taking all the accounts into consideration 
the average cost may bo pv t down at He. 0-4-0 per .maund of rdh. 

(r ) The refiner's profit. —With these data in our hands we may now calculate 
tho profits of a refiner supposed to work his factory with his own capital, pur¬ 
chasing hel-rdh at Its. 3 and sdir-rdh at Its. 2-14-0 a maund (tho average rutes 
prevalent during tho past few years) and selling the khdnd manufactured from 
them at Its. 8-12-0 and Its. 8-8-0 a maund, jespeetively, and tho shird at 
lie. 1-8-0 por maund. His accounts will then stand as follows :— 

EC; rl-rdb. % * 

SlKCEIPTH. • EXPENDITUItK. 


Ils. 

a. 

!>• 


Rs. 

a. 

p. 

Price of 31 ttuiiukIh of khdnd jft. 



Price of 100 maunds of rdh at Rs. 3 




Ils. 8-1 2-0 a muuud ... ... 271 

0 

0 

per maund ... 

300 

0 

0 

Price oi f>2 maunds ol shird at. Re. 1-8-0 



Cost of retininp 

23 

0 

0 

a maumi ... ... ... 78 

12 

0 

l'rolit 

24 

13 

0 

Total ... 3il) 

12 

0 j 

Total 

nil) 

12 

0 



Sdir-rdh. 




Receipts. 



Expenditure. 



Ra. 

A. 

P- 

• • 

Rs. 

A. 

p. 

Price of 28 maunds of khdnd. at Rs. 8-8-0 



Price of 100 maun da of rub at Rs. 2-14-0 




u maund ... ... ... 238 

0 

0 

a maund 

287 

8 

0 

Price of i>6 mnuudtf of third at Re. 1-8-0 



Cost of roiiuing 

2r> 

0 

0 

a maund ... ... ... 82 

8 

0, 

Profit ... ... ... 

8 

0 

0 

' Total ... 320 

8 

o 

Total 

320 

8 

0 


It appoars from tkq first account that the rofinor gains Its. 24-12-0 on his 
investment of Its. 325 find from that of the second Its. 8 on an investment of 
Ils. 312-8-0, i.e., 7A per cent, in the former case and 2% per cent, in tho latter. 

In order to enable the reader to form* a clearer notion of tho dotuils of tho 
refining business, we subjoin two statements (A andB), which have been prepared 
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with great care from the real accounts for a number of years of selected manufac¬ 
turers of c/itni and khdiyd in different districts whose hooka appeared to be most 
reliable. These statements show the variations in the quantity of different 
products and the amount of profit and loss according to different qualities of tho 
refining materials used, their rate per tuuund, and the cost of- manufacture in 
each year :— • 


A.— Statement showing certain particulars of the “ cMni" maker's business. 
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li -—Statement showing certain particulars of the ** 1/idnd" maker's business. 


Year 


—— 

• 

District. 

Name of 
rcliuer. 

. 

A rerage prirv per 

_*_ 

man nil. 

bo 
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■5 £ 
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Its. 100 of re¬ 
finer's outlay. 
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pr ice 0 f 













ktuind. 

1898 





l 

3 11 <i 

8 12 J 

1 13 0 

<) 4 10 

a »w 

9 r> 8 


JS9S, 



L 

K. L.... 


3 1 1 

8 12 1 

1-1 0 

0 2 7 

... 

3 r.11 

• 


It will appear fr<?m these statements that there Jins been a loss in the 
refining business continually since 1890. Tho only eiOceptioii is the case of 
S. It. A. of Azarngarh, who, however, worked his factory with his own capital, 
and hud to pay no interest in 181)7. In 18i'8 part of his. cupital was borrowed, 
and in that year the profits declined proportionately. * In the case of all other 
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refiners the business was carried on with capital borrowed at different rates oi 
interest. The loss during the past few years may be traced to two causes— 
the low price of the finished product and the high cost of tho raw material. 
The former is due to the competition of foreign imported sugars, sold at.a 
low price und very attractive in appearance. As the result of these losses the 
prioos offered for gur and rdh during the seuson of 18f>9 were distinctly below 
those of the preceding year, thus transferring to the cultivator part of the manu¬ 
facturer’s loss. At the present timp the condition of the industry ip unsettled ; 
things cannot continue permanently dm*tho present footing, and if the price of 
the refined product cannot be raised, tho price of gur and rdh must fall, thus 
diminishing the cultivator’s profits und* tending to raduco the arou under the 
crop. 


CHlPTEIt XI. 

The quantity or sugar iumiduckd and consumed in the United Provinces. 

Hefkkenok has already been made in the chapter on races of sugar¬ 
cane (ride page 28) to the crop-cutting experiments which we carried out with 
a view to determining the outturn of raw sugar in eaoh distriet. By far the 
largest number of these experiments were in making gur, a few of them wero 
made in the preparation o? rdh, and fewer still in the manufacture of xhakkar. 
The results oi the experiments are embodied in a number of statements which wo 
subjoin. 


Statement A .—Shotting the average outturn of “ gur ” per acre in each district. 


• 

Name of district. 

Nnmber of experi¬ 
ments carried out, 

a 

$-4 !*-*_. 

a* . 

CL. /—n 

M Opg 
_ cc 

OJ 

t- u cj 
* <8 

a 

a> w 

O 

Aver ay o 

yield per 
mounds. 

acre in 

Percentage 


• 

Weight 

of 

cane. 

Weight, 

or 

juice. 

% 

Weight' 

of 

gu7\ 

J nice 
in 

cane. 

Our in 
juice. 

Our in 
cuue. 

Delira Ddn ... 



r>or. 

273 00 

200-84 

33-71 

73 03 

10-78 


Hnharniipur ... 

... 

■El 

5,808 

304 07 

187-23 

29*93 

01 -15 

15-99 

9-82 

MuzalTurnagar 

... 

- MU 

3.872 

41609 

222-18 

39-42 

53-32 

17-75 

9-46 

Meerut 



3,J4r, 

39087 

230-00 

39 13 

f» i ■ i fi ^ 

10-37 

IfT-ol 

Hu land,shahr... 



908 

293-23 

101-87 

• 31-41 

5-S-83 

19 40 

10-64 

Aligarh 


:i 

1,432 

233-83 

131-18 

20 17 

31 -27 

19-44 

10-22 

Muttra 


*> 

3(18 

332-J0 

13210 

27-71 

•15-8 I 

1 8 T>4 

8 68 

Agra 


9 

4,.%(! 

378-90 

201 -72 

32-44 

53-21 

1 0 07 

8-56 

Karrukhabad... 

... 

27 

12,718 

23 1 -00 . 

128-27 

25-13 

30 90 

.19-59 

9-98 

Maitipnri 

• • • 

4 

1.432 

2HC00 

1 15 04 

19-48 

54-27 

1 1 84 

9-14, 

ICt&wah 

... 

3 

1,332 

207-00 

101 -43 

17-02 

' 4 900 

10 17 

.. 8-22 

Utah 

• • • 

2 

908 

230-03 

129 03 

20-20 

31 -1 1 

13 02 

8:38 

Hare illy 


r, 

2,420 

320-02 

178-13 

27'9f* 

51 51 

1 it ' 71 

8-67 

Hi jnor 


‘ 5 

2,420 

313-72 

182-39 

30 77 

58-15 

10-76 

9-74 

Hudaun ... , 

... * 

f» 

2,420 

273-33 

130-31 

25T-7 

-17-71 

19-59 

9-36- 

Moradabad ... 

... 

5 

2,420 

279 70 

107-52 

30-29 

39-88 

i 8 *08 

10-83 

Bhtihj ah&npur 

... 

2 

908 

330-39 

187-98 

33-77 

* 53 01 

17-90 

903 

Pilihbft ..." 

• • • 

1 

.242 

383-b0 

21000 

31 -81 

51 -51 

15 15 

8-26- 

Cawnpore 

... 

6 

• 

2,904 

208-75 

150-28 

x:tv7 

c 

35-95 

16-35 

8-58 
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Statement A.— Showing the a r era ye outturn of “ gur” jter acre, in each 

d i strict —(concluded). 





w 



vt rev age yield per 
ma tt mix. 

aere in 

Percentage of~ 




a 


a 5 






















.5 h. 







Name o l district. 

1 


0.' 

CL 

K 

o> 

*4-4 

c 

<1= 

£3 

O 

rt-4 

a» 

£ o 

rt 

* s 

dJ —r. 

CZ a: 

t H 

• V “ -d- 

Weight 

of 

cane. 

Weight. 

(it 

j nice. 

Weight 

of 

gur. 

Juice 
i n 

cane. 

Our in 
juice. 

• 

Onr in 
cane. 





cZ 

’c5 .3 

• 











"o ° 


• 








'iff 

• 


tH 

• 

• 





Fatclipur • 




n 

5.524 

itJK’Kl 

151 111 

' "" " '* 

20 1G 

■17-00 

17-22 

8 21 

Hamirpur 





4.350 

274 -IS 

li!5 82 

23-70 

. 51 -S') 

17*49 

912 

Allahabad 

... 

• * - 


n 

. .4 ,8 IT) 

;i2l os 

179-07 

• (lit 

55-4 1 

ls-71 

lo ilO 

,1 hall si 



■ 

n 

1,210 

2*.ii :tr. 

140 - 4*3 

25 72 

47 71 

l s:i2 

8 74 

J ulaun 

••• » 

.. . 


1 ! 

121 

*JS< )•()() 

liis-oo 

2s DO 

17 01 

21-21 

10 (10 

ItcMiares 


... 


Mm 

i .met; 

^UL» f.7 

187-73 

:i5-u- k 

52 4!) 

1 8-HD 

Kill 

1VI ifetapur 

... 

... 




• 2 *ii :io 

*SOS(i 

20 85 

01 4 1® 

11 8 1 

<1 12 

Jnni)]iur 




SW 

90 s 


1 211-75 

28 10 

43 30 

21 (15 

9*39 

G Ini/. i pur 




sjjM 

5.321 

:is-i <io 

211 7 9 

OS'75 

55 02 

1 8 2D 

10-77 

ltal 1 iii 


... 


K3 

3,030 

512 07 

2(14-48 

48-14 

5105 

1 8 20 

D'-Kl 

Ooraklipuj 


... 


8 


4 ill >• IS 

189*09 

:*7*2S) 

41 (111 

1 D 05 

8-0(5 

itasti 


... 


ii 

(>,77 G 

ill l :ir. 

Mil 77 

30-10 

51 DO 

18 02 

D 07 

Azumgarh 

• •• 

... 


i 

212 

575 (HI 

i?i!5 4 1 

45 <17 

58 ilil 

1 it" 75 

7 "Dll 

Nami Tfil 

... 

... 


o 

• o<in 

2120(1 

121.1-0(1 

20 50 

511-lit 

10-20 

10 1-1 

J juekuow 

... 

... 


a 

1 ,()i;o 

325-05 

10 140 

iii? 88 

50-27 

20-80 

10-49 

1! nao 


... 

■ 

n 

4 84 

29O’0(l 

148-04 

29 00 

50 DO 

19*59 

11-98 

line Earcli 

... 

... 


i 

4,si 

:i7o no 

185 50 

28-75 

50-13 

15-50 

7-77 

SitApnr 


... 


7 

2,904 

ill 117 

18938 

^;8 88 

55 51 

17 30 

904 

11 ai<lui 


... 


4 

* 1,4 52 

ii.vi 2 i? 

1 II I Si? 

ill -C.it 

55 00 

1 0-23 

8 93 

Khcri 


... 


‘Ml 

9.314 

019-20 

185-72 

2 7 (ill 

5it -1 8 

14 91 

7 1)3 

F yznliad 


... 


in 

7,200 

481 -4 5 

199 82 

ilit-4 1 

4 1 ilil 

10-72 

0*98 

Go ml a 


. . . 


r, 

2,120 

2(17-70 

1 1 7 HO 

21-77 

44 Oil 

18 47 

8 13 

llali nii oli 


... 


•> 

!M>8 

322 50 

1 70 75 

27 5(1 

52-H5 

Kill 

8-55 

iSultiiupur 


... 


*» 

l 

il l 7 'll 

14 7-28 

ill) 15 

42 ilil 

20-47 

8(»G 

lhirtuhjjnrh 


... 


•> 

inis 

484-50 

24 2-50 

4 o ■ 7 r> 

50-05 

10 80 

8-41 

Earn lianki* 

... 

... 


i 

4*4 

* 

ill O lT, 

J. 8 8 ■ 7 f* 

ito-oo 

59 08 

15-711 

| 9-49 


Statement —Showing the highest- outturn of “ gur ” in certain districts. 


Name of district. 

i— i 

Ci. 
k! ■ 

<L x 
c.) -TX 

& t- 
cZ 

h Q 

- o 

K erf. 
a.» 

t— 

O 

o 

i— < tr. 

Hj 

1 a 

x, 

.2. .2* 

k- — 

O) 

k! ?? ' u i 

»— 

rt k. 

Sis 

~s i: t : - 

ru uj 

t—i 


• 



Tlclira Dun 

l’amnlu, 

i 

•184 

Hah liruripur 

Du. 

•> 

908 

Meerut. 

Dliaul 

T 

24 2 

MuUi'a 

l,n Ii; 

i 

* 484 . 

Allahuliud 

Tankfi 

»* 

D0s r 

Minsdpur ... 

llem ii. 

*> 

is 1 

GhA/.ipur ... 

l'uu sari 

7 

2,90-1 

Hull ill ... 

*I)(i. 

i 

J.DitO 

Crorakhpur 

Kiuru 

2 

720 


and 



• 

I’aiiniihi. 



Azamgarh 

Jieorii 

i 

~j - 

lvheri 

Dhaur 

—. -•- 

i 

212 


Highest yield per 
ttpni mis. 

acre in. 

• 

J’errentage of — 

Wei plit 

Weight 

Weight. 

Juice 

Our 

Gur 

of 

of 

of 

in 

in 

in 

cane. 

juice. 

ffttr. 

cane. 

juice. 

cane. 

47O-O0 

_ 

352-5(1 

50-00 

75-00 

15-82 

11-87 

54 0-02 

:>!0 4 9 

54 (III 

58 ' 1 

17(18 

10’OO 

4 02 50 

i?78 (Mi 

51 11 

O ' *'l 2 

1 8-18 

9-14 

457-50 

257-30 

{’*.'! 4 « r » 

50-25 

20-88 

1 1*74 


ii 1 7 ‘85 

01 -45 

50 

19-33 

1 112 

4 05-80 

oo 

52-37 

(i7 

20 95 

T 1 -21 

r.(ii» 7 i 

il.'IT-51 

7 1.1 

r>i*'jo 

2117 

12*63 

59 1 '87 

293-42 

.0 -. !2 

4 9-33 

23 32 

1 1 *50 

fi4 1 ‘iS!i 

313-42 

» 07 55 

57 1)0 

• 

21 55 

12-43 

400 10 

352 ill 

52-03 

71;25 

15*07 

11*17 

432 1IO. 

j 270 00 

55 Id 

02-50 

20-37 

12-73 


27 
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Statement C. —Showing the average outturn of “ r&b ” in the chief “ rdb ” 

produeing districts. 


* 

Name of dint riel. 

<V p3 

c ' .£ 

- g 

»r. £ 

co 

b a 
y. 

*1 o 

«. | 
c* cr 
*L. 

PT'-' 

cr cJ _* 

° ,J ' 

r ‘ ' ^ cS 
a; u-i. 

hi « 

--1 mrttf/r 

yield pel 
■man nils. 

acre in 

J’ereentage of — 

Weight 

of 

cane. 

• 

•u 

Weight 

..1 

juice. 1 

IVr i ..'It 1 
of 

rah. 

•« - 

•T nice 
in 

cane. 

if ah 

Ml 

juice. 

• 

lUb 

in 

canc. 


• 








SnTiurnnpnr 

n 

l.-ni* 

:iio-do 

L»U0 00 

4 0 11 

Cl <17 

1.V -17 

11 -:;y 

Aligarh 

ii 

i.Hif 

::n* I 

i 7 

tt .7 

.4 4 4 2 

I'o :to 

11-02 

Hareilly 

i f 

1,4.11* 

*.'70*00 

Ift-VOI^ 


"4 1 

4 7 111 

s -;.i» 

liijmir 

.*{ 

1.4.11* . 

I't; 1 

11 Cl-1'S 

1*4-7 ’ 

i> it ■> r< 

1 101 

ion 7 

llridnun 

»> 

'.MiS 

il* 

1 71 12 

i0> <1!:* 

r* it ■( 

*1 0 1:7 

1 o-6-l 

Moradalind 

l> 


ISIs 07 

2T>1 4 7 

41 is 

77-01 

il'T.li 

ii* -r.2 

Shall jnlumpiir < 

* 4> 

Oil* 

•i.io*,:*J 

187 08 

17 1.1 

1H Mil 

1 loss 

i«md 

JMlil.'hit. 

4 

1 ,#*!•-! 

too 11 

! 7 1 -21 

•v : 1 

•4 If -1 1 

1 IMS 

8 ’f>{> 

.fnmipui' ... ... 

1 

1* 1 :* 

:ts; i(» 

1 

1'7 -in 

• -iss:; 

1 4 -4 S 

7-07 

Azam^arli ... 

1 

1* 11’ 

moo 

ns«roo 

9li 40 

f« 1 1 1 1? 

1 C-0.7 

o oi 


Statement J >.—Showing the highest out turn of “ rah" in certain districts. 


( 

1 

1 

v ;". 4— 

K 

Z SI 

Highest 

//it/// pci 
i/t an mis. 

* acre in 

Percentage of -— 

Name of district. 

Kind of cane. 

U.' 

u-4 

f. if, 

C- 

') <i.* ] 

y. 

fr - ii. 

£ s £ 

_ oi 5 
rt r _, h- 
tr « ui 
j—i 

Weight 

of. 

cane. 

Weight 

of 

juice. 

Weight 

of 

rah. 

J nice 
in 

canc. 

Jidb 

i n 

juice. 

Hub 
i n 

cane. 

Kahuruiipnr ... 

I’aundu 

i 

ii*i 

7C0-OO 

L 

f>:U*80 

81*80 

r 

7o-:;7 

11-74 

11-10 

Hi j nor ... . 

1 >haul 

l 

4 SI 

.41*0-10 

l'J!>-4 if 

11* Til 

id-tt 

1*1 -1*1 

ll”18 

Gorakhpur 

1’an.saLii 

«• j 

1* 11* 

4SOOO 

a 

isi’s-yo 

70*00 

i 

IS-f.O 

2 1 *211 

I 4 -18 


Statement Y..- — Showing the outturn of “ shut,hue " in certain districts. 



•r tj 

i »- 1 / 

Averagt. 
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Name of district. 

« 
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**-» r. 

<. cr 

1 - V/ 

r 

y; __ if 

e ~ 

S f ^ 

cr ... 

t—, 
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of 

cane. 

Wei-rlil 
ni 

•juice. 

• 

Wei.rl.t 

sit a i. ba i\ 

« 111 i t re 

1 M 

cane. 

Shahhar 
i n 

j ii ire. 

.S’ // a h k f / r- 
1 in 

cane. 

bahurnnpur 

V. 

i,y::<; 

.TIC 78 

101 01 * 

-7*87 

7.7 11 

14 10 

8-40 

M uzafT arn agar 

] 

4 SI 

if 01'27 

moo 

*»7 • »»:- f 

il l -21 

11-42 

8-00 

Tfijnor ... 

n 

1 2 

217-cS 

147-70 

20 - 01 ) 

17-1 I 

1 0 72 

10-87 
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Statement A gives the uvorage outturn of pur per uoro in each district. 
In determining these averages wo have not included the figures of the experi¬ 
ments in which the outturn of pur exceeded 50 maunds jjer aero. AVe believe 
4liat outturns beyond this limit aro obtained only in very exceptional cases 
under particularly high cultivation and specially favourable ’ conditions. Tho 
inclusion «f these extraordinarily high figures would have in many eases vitiated 
our averages and given the reader a quite misleading notion of the sugar- 
producing .capacity of several districts. ,Tho figures, though not therefore 
included in the avornge^liave been shown ‘separately in Statement 11, in order to 

enable the reader to form an idea of the highest outturns we have obtained 
^ £ 
in certain districts ip special cases. 

In Statement, ft we ha^e shown ‘similarly tho average outturn per acre 
of rdb in the raft-producing districts. The averages are based upon outturns not 
•exceeding 50 maunds per aero. TliS results of experiments in' which higher 
outturns were obtained lmvo for reasons quoted above been noted in tStato- 
mont J). 

* • 

Statement E gives the outturns of s/mlckar per acre in the districts where 
experiments in the manufacture of that product could be carried out. 


With reference to Statement A, it should be observed that in districts 
where tho number of experiments in the manufacture, of pur was insufficient to 
justify a proper estimation of the average outturn of tho district and the juieo 
had in most cases to be necessarily boiled into rub on account of objection on tho 
part of cultivators to whom the crops under experiment belonged to having tho 
juice made into pur, the produce of rdb was calculated in terms of pur and tho 
yield of pur thus arrived at included in the average of the district. Samples of 
rdb diflor somewhat in consistency, and so do the various forms of pur. Tho bel* 
rdb is generally thicker fjiuu the udir-rdb, und in cusc of the latter d/turbuildup is 

M • 1 

never so thick as bandhaudn. 


Among tho various forms of pur, ]>dri is always softer than the bbr/i, and 
contains more moisture. Mutkui is generally harder tkuu the common bftcli and 
contains less moisture. 

Thus it is somewhat difficult to establish a definite mathematical ratio 
between the jyoduee of rdb and pur; but. it may safely be reckoned that tho 
quantity of juice "sufficient t?i yield 10 of rdb will produce about 0 of pur or 8 of 
sha/bur. Our calculations for Statement A aro based on these figures. 

Having ascertained by crop-cutting^experiments the average outt urn of pur 
fn each district as shown above in Statement. A, wo may now proceed to det.orfhinu 
the total amount of //ar^bat. these I’rovinees mav be expected to produce in a fairly 
good agricultural year and the average outturn per acra for each division ; tlio 
outturn during the year for each district, being obtained by multiplying tho 
average for the past 12 years lHSt»-#7 to 18^)7-98 of the area under cauo 
cultivation u the district by the average outturn per acre in the district as 
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ascertained bv our orop-outting experiments. The calculations aro shown in the 
following table (Statement F) :— 

Statemf.nt F. 


District. 

Average area 
under sugareant 
cultivation for 

J If years.* 

Avcrnpc 
yield of yur 
per acre. 

• 

Average total 
annual outturn 
of gar. 

« ’ 

Avernge 
yield of gur 
for each 

1 division. 




4 

Actus. 

Mds. 

4 

5 • 

Aids. 

Dobra Dfin 



1 .4 •-'!> 

34 

48,586 


tSaluirim pur 


... 

•11 ,52;t 

30 

12,45,(500 


M ITiir linear 

... 

... 

c.7,117 

3!) 



M ((-rut. 

... 

«... 

1 . 00.554 

‘ . . 

1 Si 1 ,55_oo<; 


llulandshahr 

• •• 


2:i,l <5 

*31 

* 7,18,4 25 


Aligarh 

• • • 

... 

it,882 

2(5 

•> 

J ,00,S>32* 


4 

• 






Total. Meerut Division 

... 

BBSml 

■BK 

^^iK,8(5,802 

36 

Mnttrn 



. 1,320 

IfS 

3(5,!>(5(> 


Agra 


... 


32 

1.0 7,52(1 


Kurrtikhabttd 


... 

17 . <;<>o 

25 

4,40,225 


Alninpuri ... 

• • • 

... 

0.00(5 

’1 St 

1,84,224 


Ktiiwaii 

• •• 

.. . 

!*.7:!2 

17 

1 .(15,444 


litah ... 

• • • 

... 

1 1 ,525 

20 

2,00,500 



c 

• 


• 

‘ 


Total, Agra Division 

... 

60,24 2 


12,21,873 


Bareilly 



64.(;;>() 

28 

15,30,320 


ltijnor 


• a ■ 

(is, 2 88 

31 

21.1(5,028 


Buduuu 


• •• 

22.600 

2(5 

(5.12,5(50 


Morudahad 


... 

60.583 

30 

1 (5,07.4!«) 


Hnihjahunpur 


... 

r. 2,270 

• 34 

1 7,77,180 


l'ilibbit 



30,300 

32 

11,(51,888 


Total, ltohilkhUnd Division 

* . • 

2,!U ,7OB 

1 

• 

• •• 

• 

88,9r>,:mo 

34 

Cliwnjiore ... 



St. 040 

23 

2,28,(520 


Batch]>ur ... 


• •• 

4 ,S7 (5 

26 

1,2(5,770 


ltdndn 

• « • 

a . . 

:u) 

• a . 

... 


Dnmirjiur... 

... 


2,!trr. 

24 

71,400 


Allaliuhud... 

... 

. . . 

12.005 

34 

4,30,512 


.Ihiinsi 

... 

... 

! ,24 0 

2(5 

32,20(5 


oaluun 

*•* 

... 

1,088 

28 

30,161 

• '*■ 


Total, Allahabad Division 

• •• 

^■1 

WMSi 


US 

Hectares 



2( 1 


7,08,085 


Mirzapur ... 

• • • 

... 

10,84(5 

27 

‘ 2,02.8 12 


.Iftinipur 

. . . 

... 

f>2 4 25 

28 

14,(57,000 


Clbnzipur ... 


• a* 

:t 1 ,i*7s» 

30 

« 12,47,181 


ilullia ... 

• 

• 

*** • 

... 

:{(i,(ior> 

4.8 

17,57,040 


Total, Benares 

Division 

... 

l,r>L\0£<5 

• 

... 

54,73,048 

35 


* 1880-67 to 18U7-08. 
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Statement F — (concluded). 


District. 


Average area 
under sugarcane 
cultivation for 

Average 
yield of gur 

Average total 
annual outturn 

A vorage 
yield of gur 
for caeh 




12 years.* 

per acre. 

of gur. 

division. 






* 






Acres. 

Mils. 

Mils. 


Mds. 

Oorakhpur... • 


• •• 

71.8G1 

37 

20.58,867 



Dast.i 

... 

... 

42,181 

» 30 

12,64,830 



Azamgarh ... 

... • . • 

... 

74,719 • 

. 45 

33,62,355 

• 



• 

Total, Gorakhpur 

Div^ion%* 

... 

1,88*741 


72,86,042 


38 


\ # 

*1 

9 + _ . 





• 

Almora ... • 

• ■ • 







Garhwal ... 

Naifii Tal ... 

»• • 

... 

"•4 ,S7G 

* 21 

i,02,flW« 





. 

















• 




Total, rxiimaun 

Division 


4,876 

• 

1,02,396 


21 

Lucknow ... 


■ 

4.261 

34 

1,14,534 



Tlnao 

... 

... 

15,191 

29 

4,40,539 



llae Itarcli ... 


... 

4,8(>1 

29 

1,39,316 



Hitupur 

... 

... 

:<o, 12 i 

32 

• 9,94,092 



Jlardoi ... 


< 4 

26,760 

32* 

8,66,512 



Khcri ... 


... 

36,168 

28 

10,12,564 

• 


Total, Lucknow Division 

• 

... 

1,17,293 

... 

35,87,557 

. 


30 

• 

Fyzabad 



1 

41,009 

33 

13,53,297 



Gondtt 


... 

21,137 

22 

4,65,014 



Bahruich 

1 


3,485 

28 

97,580 



Bult&npur ... 

% 

• •• 

Bp, 311 

30 

6,09,330 



Partubgark... 


... 

12,576 

41 

5,15,616 



Bara Bauki... 

• mw 

... 

26,354 

.30 

7,90,620 



Total, Fyzabad Division 

... 

1,24,872 

... 

38,31,457 


30 

Total, D. P. o£ Agra and Oudh 

• • • 

12,12,314 

s:»t 

4,02,08,639 


... 

•--- 

- - 








* 1886 cw to 1897-98. 


t Average: lor the whole Province obtained by dividing the total outturn by the total 

area. 

It will appear from the above statement that the highest average outturn of 
gur, namely H8 mounds per acre, is obtained in the Gorakhpur Division, where 
abundance of natural %ioisture in the ground and richness of a heavy, deep loam 
specially favour the luxuriunt growth of sugarcane. Mofeover, the high outturn 
may be justified by*the superior quality of the races of cane, vis., Reofd, Memjd , 
Pansdln, and Mango commonly grown in that division. 

28 
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The Sugar Industry of the 


• Tho next beat outturn (36 maunds per aero) is got in the Meerut Division. 
This may be attributed to tho deep tillage usually resorted to in tho division, tho 
facilities of canal irrigation, and a generally advanced systom of ugrioulturo, as 
well as to tho superior quality of the canes grown in the division, especially tho 
ilhaur cane, which is famous for its high outturn, and to tho efficiency of tho 
iroa mills commonly used. Tho Benares Division comes next, with an average 
outturn of 35 maunds per acre. Here the cultivator is very industrious, tho 
soil and climate remarkably suitable, and the racer of cane cultivated, especially 
the Heard and tho Pansdri, are most' admirable. Besides, the lieheji three-roller 
mill is largely used in H*dha and Glnizipur, and it extracts a vory high poi’centage 
of juice. , 

The fertile soil 6f the ltohilkhand Division ^ special *y suitable for cane 
cultivation on account of much natural moisture in it, tho crop in plucos being t 
grown evou without irrigation : for exapajde/in tho khddar lands of Bijnor and t 
in parts of Sh&hjahanpur. This division produces tho uv/migo outturn of 34 
maunds per acre. 

Tho Allahabad Division includes the districts of Bundelkhund, where tho 
soil is too heavy and the means of irrigation too limited for successful cultivation 
of sugaroano, tho races of cane grown being also poor ; and these circumstances 
bring down tho average to 28 maunds per acre. 

In Oudh the general average is 30 maunds. The soil is rich enough, tho 
climato quite suitablo, the cultivator works hard, but tho cattlo are generally 
weak in tho cano-growing parts of the Provinces : the tillage is therefore defoctivo 
and tho sources of irrigation uro limited. There is no reason why, ■with improved 
tillage and bottor means of irrigation, Oudh should not produoe more sugar than 
it does. r 

The outturn of tho Agra Division is as low as 22 m unds ]>Br acre. This is 
in all probability duo to tho sandy nuture of the soil and tho poor kinds of cane 
commonly grown in that division. 

The only district of the Kuraaun Division in which cano is grown is Naim 
Tal. Here the soil is unsuitable and tho tillage imperfect. But our experiments 
and observations in this district have been too few to justify our drawing any 
definite conclusions about its sugur-producing capacity. 

The average outturn of f/ur per acre for the wholtj province calculated in tho 
above manner comes to 33 maunds per acre. Tho total produce of <jur in tho 
United Provinces in a year amounts to over four crores and two lakhs of maunds. 
Knocking off the fraction to make an allowance for the cane that is cliewed, the 
total yield of tho country may be put down roughly at four crores of maunds of 
V ,,r t worth between 10 and 12 crores of rupees. c 

Consumption on u.wv ani> kicfinkd sugars. 

i 

It is vory difficult to calculate with any pretensions to‘strict accuracy the 
quantity of ruw sugar that is iwnsuxned'annually in its natural state in theso 
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Provinces and the quantity that is refined, as no reliable data on which subh 
calculations could he based are available. But from the knowledge we have 
ucquired of the details and general features of the sugar industry in the various 
sugar-producing tracts of the country in the course of our enquiries, we think wo 
cannot be far wrong in assuming that one-sixth of the total outturn of raw sugars 
calculated in terms of ffur is refined in the Mcorut Division, one-half in Itdhil- 
khaud, onoAhird in Benares, one-half in Gorakhpur, one-sixth in Fyzubad, and 
one-twelfth m the Lucknow, Allahabad, and Agra Divisions. The outturn of the 
Kumaun Division, which is not a sugar-rufinftig tract, may bo treated as ull eaten 
raw. The subjoined table based on the above assumptiqpa shows tho estimated 


juantitv oifjur refined, in each division i— 

^ . _ . 

“ 



^ \ M - 

• 

• 

Name of division. 

% 

• 

Total outturn of 
gur in the 
division. 

Fractional 
jmft retiuod.. 

Quantity of gur 
relined in the 
division. 

Meerut ... --- v- 

• 

• Mds. 

8 S,.SO, 8 015 

1 

0 

Mds. 

14,81,133 

Agra 

12,24,87;! 

I 

•12 

1,02,073 

• 

Rohilkliaml ... 

* 

88 v 9G,£iGG 

1 

*» 

41,48,183 

Allahabad ... ... ••• ••• 

0,20,008 

1 

12 

7G,G7J 

• 

Gorakhpur # ... ... ••• **• 

a 

72.80,012 

i 

•> 

30,43,021 

l.ueknow ... , 

;;o,87,r.r>7 

l 

12 

2,08,1)03 

0 


t 


Fyzabad ... •** •*■ 

,31,457 

• 

0 

0,28,570 

liouarcs 

r>*f t 7i»,o48 

1 

18,24,310 

2 

Kumaun 

1 ,02,200 

... 

... 

Total 

4 ,02,08.020 

... 

1,25,12,072 

• 


__ 

.. ... . _ 


The quantity that undergoes the process of relining is thus rough! \ about live- 
sixteenths, or a little over ono-fourtli of the total outturn of </tir actually available 
m the whole Province, which has already been assumed to be lour m ores of inaunds 
in -round numbers. Deducting from it the quantity refined plus 3b,03,922 
inaunds, which is the average of the annual net exports foe tho past 12 years (188b 
to 1898), according to the statistical records of the Agricultural Department, tho 
net quantity of qur consumed in the raw state comes to 2,88,23,10b inaunds. 
Dividing the latter figure by 4,09,05,085, the'population of these Provinces 
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according to the census of 1891, the consumption of gur amounts to about 
20 seers per head of population per annum. 

Similarly, the consumption of refined sugars per head may be calculated at 
about three seers per head por annum, assuming three maunds of gur as equivalent 
to one maund of refined sugar, and making allowance for the net export of refined 
sugar, which, on the average of the past 12 years, amounts to 3,48,188 maunds. 





